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2. (5 a - 6)a;8 + (3 6 - 4)a:2 + (c - 2)x + a6 - 7. 
8. (9a-7)x8+(5a-3)a;2 + (7-2c)a; + 2. 

. 4. -(a^+b)x^-(2b-6)x^-{H-a)x'^. 

6. - (ab - 7)a;5 _ (abc - 7)x^ - (3 c2 - 5 a)x. 

6. _(a + c + 7-3 62)a4-(6 + 5c2)x. 

7. (a-6)a;3_(6 + 2c)a;2_(6 + c + fZ)x. 

8. (5 a + 4 c)a8 4. (3 a - 6 6 + 7 c)x2 + (2 a - 7 b)x. 

9. (3a + 2c)x8+(a + 86)x2-(8a + 96)a;. 
10. (6 6 + l)x5-(a + 2 6)x*-(2a + 3c)x. 

VI. d. Page 53. 

1. (a - c)x8 + (6 + c)x2 - (2 c + l)x. 

2. (l-b)x^-\-(a + l)x'^-{-{b-\)x-l. 

3. (a2-5a + 2)x3+(2a-6)x2-(a + 5)x. 

4. (a-i) + l)x2+(6 + g + 2)x-c-r + 3. 
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1. 


5. 


T. 


5. 


IX 1. 


ML ±. 


». 4. 


91. T. 


99. 1. 


2. 


4. 


a. 


3. 


14. Ii". 


»L I. 


m. ^ 


39. 3. 


3T. 2. 


3. 


«. 


9. 


15. 


15. l.>. 


SL 1. 


JT. 3- 


33. 4. 


33. 2. 


4. 


4, 


10. 


IS. 


16l 3»X 


SL -. 




WL 4. 


39. 1. 


ft. 


'9* 


11. 


13. 


17. o. 


». :^ 


99. 1. 


35. 1. 


49L 2. 


6. 


L 


Vt, 


6. 


Uu 1. 


M. 1. 


9a 4. 














Tin. a 


^. Packs ^, 6S. 






1. 
2, 




X. 


9# 


2 It, 10. 

100-35. 11 


r-20. 

. 00 -X. 


15. 36 
16l x-r 


-' 9QL 


4* 


/'J 




^ # 


20 - c 12 


. x-?/}. 


17. ox. 


91. 


zy mUeSw 


9. 


r,/,. 




v# 


? <«* la. 


20. 


18. 4. 


99. 


5i>. 


4, 


«// 


2/r, 


V' 


r.+ lL 14. 


42;. 


19. ^. 

2 


93. 100 

94. 


a + 10 6. 
40-x. 



ANSWERS. 



25. 100a + 105 -c. 

26. x-Q, 

27. b. 



28. 40 a;. 

29. lOa+6 6-c. 

30. y—lSx, 



31. 100 -x-y-z, 
32 100a;+102/+;s-60. 
33. 2y + 2z — x. 



Vin. b. Pages 63, 64. 



1. X, x+l, X -\-2, X -\-S. 

2. y-2,y-l,y. 

6. 2x — 1. 6. 

8. n(^a-hb). 13. 10 6c. 

9. x+y-\-6. ,- ox 
10. 2a;+6. 



6n + 3. 
16. 



11. wx+y. 

12. 6x. 



20 
16. «-'. 



17. 
18. 



60 ' 

— • 

9 



8' X — 2f X — I, X, X + Ij X + 2. 

4. 2 71 + 2. 

X — a — b miles. 
6c 



19. 

20. 
21. 



7. 

2"* 
abc 
30* 
a6 — 



9 



22. 

23. 
24. 



20 
15 xy 
22 ' 
y«. 



hours. 



IX. Paqbs 67-69. 

7. 16, 43. 

8. 162. 

9. 1. 

10. 50, 66. 

11. 32,96. 

12. 27, 28, 29. 



1. 17, 12. 

2. 13,6. 
8. 76. 
4. 12. 
6. 16. 
6. 20 miles. 

19. 6, 3. 

20. A $ 100, B $ 130, C $ 160. 

21. 16 quarters, 30 dimes. 

22. Silk $ 1.60, Linen 30 cents. 
28. 48, 12. 

24. 66, 40. 

25. 18, 64. 

26. 60, 16, 20. 

27. 60, 10. [dimes. 

28. 5 dollars, 20 half-dollars, 10 

29. 26, 6. 



13. 17, 18. 

14. 3, 6. 

15. 16, 6. 

16. $20. 

17. 6. 

18. 60, 61. . 
80. Calico 9 cents, 9!lk $2.26. 

31. 82 oats, 30 wheat, 16 com. 

32. 16 ft., 12 ft. 
83. 18 ft., 10 ft. 
34. 3 miles. 

86. 6, 16, 26. 
86. 6, 11. 

37. 17 dollars. 

38. 260. 

89. 4 quarters, 10 dimes. 
40. 1080. 360. 180 dollars. 



1. a(a*^ — x). 

2. x^(x-l). 
8. 2a(l - a). 
4. p(7p+l). 

13. 3a2(a2-a6+2 62). 

14. 2xy^(xy - Qx + y). 
16. 3x(2a;2_3xy + 4?/2). 



X. a. Page 71. 

5. 2x(4-x). 9. 

6. 6aa;(l — ah^). 10. 

7. 5(3 + 6x2). 11. 

8. 16x(l + 4x?/). 12. 



15a2(i _l6a2) 

27(2-3x). 
5x3(2 -5x2/). 
x(3x2-x + 1). 



16. 6x8(«2-2a2_3a8). 

17. 7a(l -a2 + 2a3). 

18. 19a8x^(2x8 + 3a). 



^ 








ANSWERS. 










n. Page 12. 


1. 


47 a. 


7. 


-17y. 


18. -s. 


2. 


24*. 


8. 


-66 c. 


14. ly. 


8. 


39 6. 


9. 


-206. 


15. 0. 



4. 161c. 10. 2 a;. 
6. -26 a;. 11. 0. 



16. 2a&. 

17. a;2. 



19. -21 a*. 26. |rt. 

20. -16a;8. 26. -36. 

21. 0. 27. -a;2. 

22. -19 a;*. 28. -^ah. 

23. -43a6cd. 29. 



6. -40 6. 12. -16/. 18. -14a2a;. 24. ^x. 



X a;. 



80. -6x2. 



1. 0. 

2. 4a + 46 + 4c. 
8. 0. 

4. 4a; + 4y-H42?. 
6. 3a + 66-2c. 
6. 6 - c. 



m. a. Page 17. 

8. 6 c. 

9. 3 aa; — 3 6y + 3 cz. 

10. 22p-18g'-20r. 

11. ah, 

12. -20a6 + ca. 
18. 6a6 + 6c. 



15. 6x. 

16. 20 a. 

17. 2xy-\-2zx, 

18. 14a6-ll6c. 

19. 13 0. 

20. a + 6 + c. 



7. 39 a — 5 6 4- 4 c \^. pq ■\- qr ■\- rp. 



m. b. Page 19. 



1. 


a6c. 


16. 


3 x2y + xy2. 


2. 


a;"^ + ay + y^' 


17. 


2a26. 


8. 


a2 + 3a6-2 62. 


18. 


0^ — x^y — y^. 


4. 


yz-\' zx-\- xy. 


19. 


a8 + 68 + c3-3a6c. 


5. 


3a;2 + 2a;2/-y^. 


20. 


x8 + x2y + 7xy2 + 3y8. 


6. 


-2a;8 4.3.2 4.4a; + 2. 


21. 


ia-|6. 


7. 


a;2 + 7a;. 


22. 


- 3 a - J 6. 


8. 


16a;2-32x-18. 


28. 


_ja + |6_.ic. 


9. 


15a;8-4x2 + 3x- 1. 


24. 


|a-*6-V-c. 


10. 


a' + 63 4- c8. 


25. 


}x2-fxy+.iy2. 


11. 


a8 + 68 + c8 + d8. 


26. 


.5.a2 4-|a6-i62. 


12. 


a;8 -f a;2 + a; -f 3. 


27. 


fx2-|.x2/-iy2. 


18. 


9a8-3a2. 


28. 


- i «' + i ax2 + t a2a;. 


14. 


3 a;2-2 2/2_2 a:y-4 yz-^ xz. 


29. 


-ix2-Xy + f2/2. 


15. 


-a;8 + x2 + 22/2 4-y. 


80. 


- a8 - i a26 + i a62 + 6». 




m. c. 


Page 21. 


1. 


- 2 a - 2 c. 


5. 


llx + 13y-16«. 


2. 


3a — 66 — 4 c. 


6. 


12 a6 - 10 6c - 10 cd. 


8. 


13 X + 18 y - 19 2;. 


7. 


21 a - 13 6 - 33 c. 


4. 


-6a + 30 6-4c. 


8. 


llx + 26y + 22«. 



ANSWERS. 



9. 2ac + 2 6d[. 

10. 2ab-2cd + 2ac-2 hd, 

11. — od — ac — hd. 

12. 2xy, 

13. -3x3-x^-2x + l. 

14. •- 12 x^y + 21 a;y2 4. 15 xyz. 



15. Ja-|6 + Jc. 

16. i« + |y-f2;. 

17. _|a-i^64-ic. 

18. X - y + i 5J. 

19. - f X - 1 2?. 

20. -fx + V-y. 



m. d. Page 22. 



1. 7 xy — 7 2/5! + 18 xz. 14. 

2. - 12 xV + 8 x3y + 21 xj^. 16. 

3. - 12 4- 9 aft + 6 a262. I6. 
4.-2 a%c + 62ca 4- 5 c^ah. 17. 

5. - 12 a'^h + 15 a&2 _ 5 cd. is. 

6. - 16 x^y + 10 xy^ - 2 x^^/'^^- 19- 

7. 20 a2?>2 + 16 a26. 20. 

8. 9x2-9x + 9. 21. 

9. x3 + 3x2 + 5x + 7. 22. 

10. - 17 a2x2 + 13 x2 4- 20. 23. 

11. 2x2-2x. 24. 

12. 6x2y + 2y«. 26. 
18. a^-c^-ahc, 26. 



3x3 + 10x2y-10xy2. 

4x*-6x8-2x2-x4-2. 

- 4 aS + 4 68 _ 2 c8 + 10 ahc. 

- x5 + 2x* + x3 - x2 + 2x - 2. 

4a5-7rt*-5rt8+9a2-a-7. 

- 5 a25 _ 14 rt62 + a%z + fti. 

- a8 + 22 a^h - 16 a62 + 2 fts. 
2 x2 - I xy - J y2. 
ta2_|a_i. 



— J r2 _ 

6 ^ 



faj + J. 



5a;2+iax_i. 
fx8-ix22/-iy2. 



Ja-'x 



2^_ 



J ax2. 



Miscellaneous Examples I. Page 23. 



1. 2 a + 2 c. 

2. 7x3-10x2. 

3. Sa^-2cu 

4. 2x8-2x2. 
6. -2/2 + y. 



6. 7xy. 

7. 4 a. 

8. 2x8-2x. 

9. 2x2 + 7x-3. 
10. 3x2 + 7x-8. 



16. — 6 a6 + 11 6c + 7 ca. 

17. -3x2 + 7x-2. 



11. a — b, 

12. 3x2 + 28x-8. 

13. 16a2 + 2fl6. 

14. 3 ad. 

16. 2x8-x2-x. 



18. x8-2x. 

19. 2x2-x. 



IV. a. Page 27. 



1. 


36x7. 


7. 


4 a66«. 


13. 


15 a76«x4, 


2. 


20 a". 


8. 


10 a86. 


14. 


28 a^b^ 


3. 


56 a468. 


9. 


28 o^bK 


15. 


40 a^cx^. 


4. 


30 x*y2. 


10. 


5 a^b^x^y^. 


16. 


30 a8x6y8, 


5. 


8 a366. 


11. 


6 a2x72/8. 


17. 


2 x72/8. 


6. 


6 a26c*. 


12. 


abcxyz. 


18. 


3 a^x^i/ie. 
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ANSWERS. 




19. 


a*62 + a«52c. 


23. rt&3c2 + a'^ftcs - 


a^'V^c. 


20. 


20 a^ft^aj* _ 28 a%'^7^. 


24. 20 a^hc^ + 12 a^H"^ - 8 a%&. 


21. 


10 x« + 6 x^. 


26. 15a;«y 4-8a*i/2- 


- 21 a^y2. 


22. 


a^h + a«68 •- a%c^. 


Iy. b. Page 29. 




1. 


36. 7.-9. 


18. 600. 19. -1000. 


26. -64. 


2. 


-48. 8. -24. 


14. 140. 20. -224. 


26. 3. 


8. 


5. 9. -168. 


15. -2000. 21. 40. 


27. 1. 


4. 


24. 10. 480. 


16. 600. 22. -63. 


28. 0. 


5. 


-16. 11. -16. 


17. -180. 28. 118. 


29. 20. 


6. 


-12. 12. 376. 


18. -66. 24. -130. 


80. -13. 



IV. c. Page 30. 



1. -3a%3. 

2. \^(i^hH\ 

3. -a«6«. 

4. -60a;V. 
6. 3a«6*c6d8. 

6. -6a;8y4^j2; 

7. -30 5c2?/2ar-48a;y2;j52, 

8. Q^lP-c^ - a%'^c!^. 

9. 3 x2 + 3 a;y 4 3 ^z. 

10. d^hc — ab^c + abc^. 

11. a^b^c - ab^c^ + a^bc^. 

12. 14 a*68 + 28 aSft*. 

13. 15a:«y2_i8a;2i,8 + 24a;8y' 

14. 66 a^yi + 40 5c*2/«. 

IV. d. 



16. -5x2y82;2^0 3.2y2;j.8_8a.Sy2;g2. 

16. -4Sx^y^e^ { 9QxY'Z*' 

17. 91 xV + 105 a^y*. 

18. - 8 x2y22!2 4. 10 aV^. 

19. - a^b'^c^ + o»62c2 ^. ^268^2. 

20. aVj^c - a^bH + a^b'^c^. 

21. -3a2 + |a6-6ac. 

22. -f aj2 + |a;y + Y-x- 
28. J a2aj — ^^ abx — } acx. 

24. - 2 a^x^ + i a*x^. 

26. f a*a;2 _ I a^r^ ^_ 0523^. 

26. »^x^y-x^y^. 

27. J a^j/2 _ 3 a:8y4. 



Page 32. 



1. x2^i5jc + 60. 

2. a;2_25. 

8. x2- 17ic + 70. 

•4. a* + 3x-70. 

6. ic2_3a;_70. 

6. X2 + 17 a; + 70. 

7. x2_30. 

8. aj2 + 4x-32. 

9. x^- 13x + 12. 
19. a-2 ^_ 11 a; _ 12. 

11. fl;2_226. 



12. - x2 + 18 a; - 45. 

13. x'^-if bx-\- 6. 

14. - x2 + 14 ic - 49. 
16. x2-25. 

16. x** + X - 182. 

17. x2 + X - 306. 

18. x'2-x-380. 

19. X2-256. 

20. -x2 + 42x-441. 31. 

21. 2x2 4-13x-24. 32. 

22. 2x2-13x-24. 33. 



23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 



2x2- 11x4-6. 

2x2-7x + 6. 

6x2+ llx-36. 

6x2- 11 X- 35. 

10x2 + 3x- 18. 

10x2 -3x- 18. 
0x2-252^2. 

9x2-30 x^/+ 25 2/2. 

a2 + a6 - 6 b\ 
a2 + «?>_56 62 

3a2_30ab+4862 



ANSWERS. 5 

84. a'^- A ah -46 b^. 37. x^ -2ax-\-S bx 39. aV - a^6^. 

35. x^-\-ax-bx-ab. -Qab. 40. 4p^^-9r\ 

36. x^-ax + bx-ab. 88. a'x^-b^^. 

IV. e. Page 34. 

1. a2 ^_ 2 aft + 62 _ ^2. 20. «22,2 ^ ^^^^i _ ^2^2 _ yi^i^ 

2. a2_452 + 45c-c2. 21. 76a«68_28a865+13rt266_i2a67. 

3. a* + a2&2 + 54. 22. 81a*-266«*. 

4. x8 + 45c22, + 3a;2/2 + I2y3. 23. a* - 26 ^252 _ 10 rtft^ - 6*. 

5. X* - 4 ic2 + 8 a; + 16. 24. x^ + 3 xy + y* - 1. 

6. x'^ + 2/«. 7. «« - y8. 25. a^ + 68 + c8 - 3 a6c. 

8. a* + 4 a2x2 + 16 a;*. 26. . x^ + 2/^. 27. a^s + yio. 

9. 64 a*- 27 68. 10. x^ - a^. 28. a6_2a3^.i. 29. a2a;8 4.27a22,6. 



11. aj4 + 2aj3-7x2_8x + 12. 30. x^'^2x^y^-\- 

12. 4x5-r]c8 + 4jc. 31. JaS + T^^a-^V 

13. a6 + flf368. 32. }a;8-fa;2 + ^jx + J. 

14. a;5-2x4-43c8+10x2_31r]c+15. 83. %x^-\y^. 

15. a5 + 4<3f6*. 16. 8a;8-27y8. 34. | x* - | ax8 + 1 a2x2 _ ja4. 

17. -x* + 4x82,_»2y2_4a.y8_y4. 35. ^ x* - f f x2 + ^9^. 

18. a6 - a^M + 2 a868 + 66. 36. Ja* + iK*. 

19. a* - 2 a;2y2 ^ yt. 

IV. f. Page 36. 

1. aj2^_3aj_4o. 13. a2-4a-32. 26. 3x2 + 2a;-l. 

2. a;2 + 5a;_6. 14. a2 _ e4. 26. 4x2 4. 8a; -6. 

3. x2 + 7aj_3o. 16. a2 + 7a--78. 27. 6x24.5a;-21. 

4. x^-\-4x-h, 16. a2 4.6a + 9. 28. 8x2 + 6x-9. 
6. x2_2x-63. 17. o2_i2i. 29. 9x2_64. 

6. x2 _ 18 a; + 80. 18. a2 _ I6 « + 64. 30. 4 x2 - 20 x + 25. 

7. x2+7a._44. 19. a;2-ax-6«2. 31. 9 x2 __ 3 j^y - 2 ?/2. 

8. x2 + 2x-8. 20. x2 + ax-30a2. 32. 9x2 + 12x?/ + 4y2. 

9. x2-4. 21. x2-9a2. 33. 4 x2 + 4 xy - 35 j^-^. 

10. a2 _ 1. 22. x2 + 2xy - 8 y2. 34. 25 x2 - 9a2. 

11. a24.4^_45. 23. x^-49y^. 36. 2x2 + 5ax- 25a2. 

12. a^ + 9a-SQ. 24. x2-6xy + 9y2. 36. 4x2 4-4ax + a2. 



IV. g. Page 37. 

1. x8 + xLix^ + 2x8-3x-2. 

2. 3 a6 +Tf a^ft + 36 a462 + 26 a868 + 12 o264 + 24 ab^ + 16 6«- 

3. 4a6-6a5 -10a4 + 17a8 + 2a2_20a-8. 

4. 3x7 +d^x^y - 8x5y2 _ I4x4y8 + 6x8y* + 4x2y5 _ 53.^6^ 
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ANSWERS. 



V. a. Page 40. 



1. 


3x. 2. --Sx. 


14. 


- 8 6%. 


8. 


-5a;3. 4. xy^. 


15. 


10 y2. 


6. 


-a\ 


16. 


x2-3a;+ 1. 


6. 


- 4 oT-h^cK 


17. 


ar*- 7aj8 + 4x2. 


7. 


a*c^\ 8. Sx^y^z'^. 


18. 


lOiK*- 8a;8 + 3a;. 


9. 


4a;2. 10. 6a6. 


19. 


-3a;2 + 6x. 


11. 


7a^b\ 12. -1. 


20. 


3x3 + 4x. 


13. 


- 7 ab^. 


21. 


2 a;2y - 3 xy^. 



22. -a + b -\-c. 

23. a - 6 - 62. 

24. -x^-\-Sxy +4y2. 

25. -2a;32/3+4x2y_3y2. 

26. -^a;2 + 2y2. 

27. 3x-22^-4. 

28. - Ja2x2 4- 3(35x3. 



y. b. Page 42. 



1. 


x + 2. 


2. 


x-4. 


3. 


a -6. 


4. 


a -24. 


5. 


3x + l. 


6. 


x + 5. 


7. 


5x + 1. 



1. 

2. 
3. 
4. 
5. 
6. 

7. 
8. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 



X — 4. 

y + 1. 

2m -3. 
2 0^-3 a. 

X2 - X + 1. 



a' 



3a + l; 



8. 


x + 7. 


15. 


5o — X. 


9. 


x+^6. 


16. 


3 a + 4 c. 


10. 


3x4- 1. 


17. 


8x + 32/. 


11. 


3x + 7. 


18. 


x2+ 14x. 


12. 


3x-7. 


19. 


4x2 -X. 


13. 


3x-6. 


20. 


9x2+9x + 6. 


14. 


4a + 3x. 


21. 


• 


y. 


c. Pages 43, 44. 






9. 


X3-2X2 + X+ 1. 


16. 


x2-2x + 3; 


10. 


x3-3x2+2x-l. 




rem. 31 x — 15. 


11. 


10x2 -3x- 12; 


17. 


12 + 8x + x2. 




rem. 7 x — 45. 


18. 


7x2 + 5xy +2^*2 


12. 


7y2 + 5y-3; 


19. 


x2_xy + y2. 




rem. -39y + 27. 




rem. x2. 


13. 


2^•2_5A; + 2. 


20. 


x3 + X — y. 


14. 


6 — 7 m — m3. 


21. 


Cfi + flSftS 4. 60. 


15. 


x2 + 5x + 6. 







rem. a — 6. 

a2 + 3a + 2. 

2 x2 + X - 1 ; 

rem. 3 x + 4. 

x"^ — x^y -f x*y3 _ x^y^ + xy^ — y"^. 

x6 + 2x^2/2 _ 3a;V - 6x8|/s + 2x2y8 + 4xyio + 2/12. 

a!^ -\- 2ab -\- b'^ + a + b + \. 

x^ — x*y + xy^ — y^. 

a8~2a6?)2+3o54ft4_2a2ft6+&^ 31. /7a3-fa2c + fac2. 

l + a + a2+2x-2rtx + 4x2. 32. -J- a*+|a3x+3^5a2x2+^8^i_«a;8. 

ia2_3ax + 9x2. 33. fa^-Ja-f. 

'-i« + TV 84. Qx-\y-\. 



\a 



ANSWERS. 

y. d. Page 47. 

1. a2-2a-l. 4. x^ - 6x* - 6% + 6^ 

2. a2-2a6 + 62. 5. x^ + ix^ + ISxy^ + bSy^^; 

3. a8-8a26-a62_6ft8. rem. 205xy* - SSy^. 
rem. - 10 a6* -8 66. 

VI. a. Page 49. 

1. a + 6 — c. 8. « — y. 16. — 6 a;. 

2. a. 9. 2 a - 2 6. 16. - 26 x -f 2 y. 

3. a + 36-4c. 10. -2x-6y. 17. llic-36y. 

4. 3a — 6 — c. 11. X— a. 18. 2x — 2«. 
6. -2a -46 -2c. 12. 2a-6-d. 19. 2a. 

6. - a + 6 •- c. 18. - 3 c + 4 1/. 20. a. 

7. 6 - a. 14. - x + 2 y + 6 2:. 

VI. b. Pages 60, 51. 

1. 3a. 9. 4a + 6 + c. 7. 4a. 

2. a. 10. - 60 c. 18. 0. 

3. 6a + 26-2c-2d. 11. -lla-26. 19. Ya-26. 

4. 2x-Sy + 12z. 12. -a + 6 + 6c. 20. 12a;-30y. 

6. 6. 18. -227a+2166+84. 21. a--y-6 + -rC- 

6. 26 + 4c. 14. 2a-12c + 84d. 22. 0. 

7. -a2 + 862-9c2. 16. 3a + 4x. 

8. -2a + 66 + 2c -2d 16. -10a. 

VI. c. Page 52. 

1. (a + 2)x* + (6 - 6)aj2 + (2 6 - 3)x + 5. 

2. (6a-6)iK8_|.(3ft _4)a:2+(c-2)a; + a6-7. 
8. (9a-7)a;8+(5a-3)«2 + (7_2c)a; + 2. 

. 4. _(a2 + 6)x*-(2 6-6)a;3_(8-a)x2. 

6. - (a6 - 7)z6 - (a6c - 7)x^ - (3 c2 - 6 a)x. 

6. -(a + c + 7-362)x4-(6 + 6c2)x. 

7. (a-6)x3_(5 + 2c)x2-(6 + c + (?)x. 

8. (5 a + 4 c)x8 + (3a-66 + 7 c)x2 + (2 a - 7 6)x. 

9. (3a + 2c)x8+(a + 86)x2-(8a + 96)x. 
10. (66 + l)x5-(a + 26)x*-(2a + 3c)x. 

VI. d. Page 53. 

1. (a-c)x8+(6 + c)x2-(2c + l)x. 

2. (l-6)x8+(a + l)x2+(6- l)x- 1. 

8. (a2-5a + 2)x3+(2a-6)x2-(a + 6)x. 
4. (a-p+ l)x2+(6 + g + 2)x- c-r + 3. 
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2. 



5. (p + q -'i-)x^ +(p-\-q)x^-(p-\-q)x-^q. 

6. acaj3 + (2« + &c)x2 + (2 6 -f c)a; + 2. 

7. acx3-(2a+ 6c)a;2 + (3a + 26)x-36. 

8. apx^ + (ag — &p)x2 — (bq + cp)x — cq. 

9. 26x8_(3ft_2c)x2-(6 + 3c)x-c. 
.0. ax3-(a4-2^)x2 +(2 6 + 3c)x-3c. 
" apx^-(2a + 3p)x2 +(6 - aq)x + Sq. 

x6 - (a2 + 2 6)x* + (2 ac + b^)x^ - c^. 
a2x6+(6a- l)x4 + (9 - 2 6)x2 - 62. 

x8 - (a2 + 2 6)x6 + (2 ac + 62 + 2 c?)x* - (2 6d + c2)x2 + d^. 



10. 
11. 
12. 
13. 
14. 



Miscellaneous Examples II. Pages 53, 54. 



1. 43. 3. 68-3 6. 6. m^ + m^ - 1. 

2. 6x8-3x2+3x+l. 6. 2a(6 + c). 7. S a'^ + S b - b'\ 
8. 162|. 9. 68 + c8 + a2 4- 62 + c2 + a'^b + a^c - bH - 6c2 - 2 6c. 

10. 49 x2 _ 56 xt/ + 64 y2. le. 23. 

11. Q\. 17. - 4 a*62c4 - 6 a36c + 8 a258c2. 

12. 5x2 + Y «y^--«^y-l- 18. 1. 

13. -y. 19. 3(e+/). 

15. x2 + 2x - 3. 20. 2x8 - ax2 _ 5x + 5. 

21. ijs^ - iux^ - 3^«2y2 + |3 ^2/8 _iy4, 22. 3 a2 + 4 a6 + 62. 

23. x2(5x + 2). 26. i. 6-c = a + 7; ii. 3(a + 2 6)= 6c - 5. 



4. 


- 75 X - 120. 




27. c2. 










5. 


-75J. 




28. x8 + x*y* + 
Vll. Page 59. 


2/8. 








1. 


5. 7. 6. 


13. 


1. 19. 2. 25. 4. 


31. 


7. 


86. 


1 


2. 


4. 8. 3. 


14. 


16. 20. 1. 26. 3. 


32. 


3. 


37. 


2 


3. 


7. 9. 15. 


15. 


10. 21. 1. 27. 3. 


33. 


4. 


38. 


2 



4. 4. 10. 13. 16. 30. 22. 2. 28. 3. 34. 4. 39. 1. 

5. 3. 11. 13. 17. 5. 23. 3. 29. 1. 36. 1. 40. 2. 

6. 1. 12. 5. 18. 1. 24. 1. 30. 4. 

Vm. a. Pages 61, 62. 

1. y-x. 5. 2 k. 10. c-20. 

a^ 6. 100 -X. 11. 90 -X. 

3* 7. 20 -c. 12. x-30. 

3. 5 6. 8. fa. 13. 20. 

4. 3d -2c. 9. x+11. 14. 4x. 



15. 
16. 


m-x. 

x+ a. 


20. ^. 
4 


17. 


5x. 


21. xy miles. 


18. 


4. 


22. 5p. 


19. 


X 23. 


100 a + 10 6. 


^^^» 


2* 


24. 40 -X. 
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y 


26. 100a + 106- 


c. 


28. 40 X. 


81. 100 -x-y-z. 


28. x-6. 




29. lOa+66-c. 


32. 100aj+10 2/+2:-60. 


27. b. . 




80. y-lSx. 


88. 2y '\'2z-x. 



Vm. b. Pages 63, 64. 

1. «, X + 1, « + 2, a: + 3. 8- x — 2, a; — 1, a;, x + 1, a: + 2. 

2. y-2,y-l,y, 4. 2 to + 2. 



6. 2x - 1. 6. 6« + 3. 

8. n(a + 6). 18. 10 6c. ^^ xV 

9. x-\-y-\-6. -- ox 60 
10. 2x+5. * 20* 17. Sxy. 



7. x — a — b miles. 



19.%. 



22 -? hours. 
**• 20 



20. 



11. wMc+y. 

12. 6x. 



16. «!. 



18. 



9" 



abc 
30* 



28. 



c-* 



21. ab--' 
9 



15 xy 
22 ' 
24. yz. 



IX. Paqbs 67-69. 

7. 15, 43. 

8. 162. 

9. 1. 

10. 50, 55. 

11. 32, 96. 

12. 27, 28, 29. 



1. 17, 12. 

2. 13,5. 
8. 76. 
4. 12. 
6. 16. 
6. 20 miles. 

19. 6, 3. 

20. A 1 100, B $ 130, C $ 150. 

21. 16 quarters, 30 dimes. 

22. Silk $ 1.50, Linen 30 cents. 
28. 48, 12. 

24. 65, 40. 
26. 18, 54. 

26. 60, 16, 20. 

27. 60, 10. [dimes. 

28. 5 dollars, 20 half-dollars, 10 

29. 26, 5. 



18. 17, 18. 
14. 3, 5. 
16. 15, 5. 

16. $20. 

17. 5. 

18. 60, 61. . 

80. Calico 9 cents, Silk ^2.26. 

81. 82 oats, 30 wheat, 15 com. 

82. 15 ft., 12 ft. 
38. 18 ft., 10 ft. 
34. 3 miles. 

36. 5, 15, 25. 
86. 5, 11. 

37. 17 dollars. 

38. 250. 

39. 4 quarters, 10 dimes. 

40. 1080. 360. 180 dollars. 



1. a(a^ — x). 

2. x2(aj-l). 6. 
8. 2 05(1 -a). 7. 
4. p(7p+l). 8. 

13. Sa^(a^-ab +2 62). 

14. 2xy^(xy - Qx + y). 
18. 3x(2a;2_3xy + 42/2) 



X. a. Page 71. 
6. 2x(4-x). 



5ax(l — a^x). 
5(3 + 5x2). 
10x(l +4xy). 



9. 16a2(i -I5a2) 

10. 27(2-3x). 

11. 5x3(2-5x2/). 

12. x(3x2-x + 1). 



16. 5x8(x2-2a2-3a8). 

17. 7a(l-a2 + 2a8). 

18. 19 0^x^(2x3 + 3 a). 
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X. b. Page 72. 

1. ia-hh)(^a-\-c'). 9. {x-y)(m-n). 17. (2a; - l)(je8 + 2). 

2. (a - c)(a + b). 10. (a - a)(w + w). 18. (3 a; + 6)(a;2 + 1). 

3. (ac + d)(ac + b). 11. (2 a; + 2/)(a + &)• 19. (x + l)(a;8 + 2). 

4. (a + 3)(a + c). 12. (3 a - 6)(a; - y). 20. (y-l)(y2 + l). 
6. (2 + c)(x + c). 13. (2x+2/)(3a;-a). 21. (o + bc)(xy -z), 

6. (a; - a)\x + 6). 14. (« - 2 ?/)(wi - n). 22. (/^ + j/2)(aj2 _ «). 

7. (6 4- 6)(« + b). 16. (aa;-362/)(a;-y). 
8- (« -y)(b - y). 16. (a;+wiy)(a;-4 y). 

X. c. Pages 73, 74. 

1. (a + l)(a + 2). 8. (a; - 5)(x - 16). 16. {x - 13)(a; - 8). 

2. (a + l)(a + 1). 9. (x + 6)(« + 15). 16. [a + 15)(o + 16). 

3. {a + 3)(a + 4). 10. (a; - 7) (a - 12). 17. (a + 27) (a + 27). 

4. (a - 4) (a - 3). 11. (x - 6) (a; - 13). 18. (o - 19) (a - 19). 
6. (a; - 6)(x - 6). 12. (a; - 3)(a; - 15). 19. (a-7 6)(a-7 6). 

6. (x-7)(a;-8). 18. (a; + 8) (a; + 12). 20. (a+2 6)(a+3 6). 

7. (x-9)(x-12). 14. (a;-ll)(x-15). 21. (?n-5n)(m-8«). 

22. (m - 7 w) (m - 15 w). 31. (x^ + 81) (x2 + 81). 

23. \x - 11 y)\x - 12 y). 32. (4 - x)(3 - x). 

24. (X - 13 y) (X -ISy). 88. (5 + a;) (4 + x). 

25. (x2 + l)(x2 + 7). 84. (12 - x)(ll - x). 

26. (x2 + 2 2/2) (a;2 + 7 y2). 35. (8 + a;) (11 + x). 

27. (X + 24 2^) (x + 25 y). 36. (26 + xy) (5 + xy). 

28. (X2/ -f 17) (X2/ + 17). 37. (17 - x2)(12 - x2). 

29. (a252 ^ 25)(a262 + 12). 38. (27 + x)(8 + x). 

30. (a -2 6)(a-27 6). 

X. d. Pages 74, 75. 

1. (x + l)(x - 2). 9. (a + 5)(a - 4). 17. (a + 8)(a - 19). 

2. (X -f 2)(x - 1). 10. (a + 9)(a - 13). 18. (xy + 3)(x2/ - 8). 

3. (x + 2)(x-3). 11. (x + 12)(x-3). 19. (x + 7a)(x - 6 a). 

4. (X + l)(x - 3). 12. (x + 13)(x - 12). 20. (x+32/)(x-36y). 

5. (X -f 3)(x - 1). 13. (X + ll)(x - 10). 21. (X + 23)(x - 5). 

6. (x -f 8) (x - 7). 14. (x + 6) (x - 15). 22. (x + 26) (x - 10). 

7. (x + 2)(x-6). 15. (x+ 15)(x- 16). 28. (a + 2) (a - 13). 

8. (a + 4)(a-5). 16. (a + 5)(a-17). 24. (ay -\-2i) {ay -10). 

25. (a2 + 7 ft2) (a2 - 8 62). 28. (a + 14 bx) (a - 2 bx)- 

26. (x2 + 3)(x2 - 17). 29. (a -\-9xy)(a - 27 xy). 

27. (2/2 + 9 x2) (2/2 - 3 x2). 30. (x2 + 25 a'^) (x2 - 12 a^). 
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31. (a;2 + 11 a2)(a;2- 12 a2). 
82. (a;2 + 21 a;^){x^ - 22 a^), 
88. (a^ + 30)(a;8-29). 
34. (1 +a;)(2-a;). 



86. (2 +a;)(3-x). 

86. (11 +x)(10-x). 

87. (20 4-aj)(19-x). 

88. (16 + aa;)(8-ax). 



X. e. Page 77. 



1. (x+l)(2a: + l). 14. 

2. (x+l)(3a; + 2). 16. 

3. (x-f 2)(2a:.+ l). 16. 

4. (x + 3)(3x+l). 17. 
6. (x4-4)(2ic-f 1). 18. 

6. (x + 2)(3x + 2). 19. 

7. (x + 5)(2x + l). 20. 

8. (x4-3)(3x + 2). 21. 

9. (x + 2)(5x + 1). 22. 

10. (x+l)(3x-2). 23. 

11. (x + 3)(4x~l). 24. 

12. (x + 5)(3x-l). 25. 

13. (x4-8)(2x-l). 26. 



(2x+ l)(a;- 
(x + 3)(3x- 
(x + 4)(2x- 
(x + 6)(3x- 
(2x + 3)(3x 

(2x + 5)(«-- 
(x + 7)(3x-- 

(3x-5)(2x 

(4x-7)(x + 

(x-2)(3x- 

(x + 5)(4x + 

(2x + y)(x- 

(2x-7)(4x 



1). 27. 

2). 28. 

7). 29. 

5). 30. 

-1). 81. 

3). 82. 

2). 38. 

-7). 84. 

2). 36. 

7). 36. 

3). 37. 

'iy). 38. 

-6). 39. 



(16x-2)(x- 6). 
(12x+6)(x-3). 
(12x-7)(2x+3). 
(8x-9)(9x-8). 
(8x + y)(3x-4y). 
(2 + x)(l -2x). 
(2 + 3x)(3-2x). 
(4 + 3x)(l -2x). 
(l + 7x)(5-3x). 
(C-x)(3-5x). 
(4 + 5x)(2-x). 
(5 -h4x)(4 - 5x). 
(5 + 5x)(2-3x). 



X. f. Pages 77, 78. 



1. (x + 6)(x + 7). 

2. (11 — ax) (13 — ax). 
8. (2x + 3)(x + 2). 

4. (a6 -5c)(a6 + 2c). 

6. (x + 3)(x-2). 

6. (ax — by) (2 X + 3 y). 

7. (x + 12 2/)(x-6y). 

8. (a + 14 2/)(a — ISy). 

9. (x-ll)(x -10). 

10. (3 + 8x)(8 -Ox). 

11. (14 4-ic)(7-x). 

12. (3x + 2)(x + 7). 
18. (x + 2)(2x-l). 
14. (x + 4y)(x-24y). 
16. (a — 5 hx) (a — 16 hx). 

16. (a-6)(a-19). 

17. (7 +3x)(l4-a;). 



18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 



a + 3)(a-7). 

x + 30y)(x + 132/). 

x + 17)(x + 6). 

ax 4- by)(inx — ny). 

3x + l)(2x-3). 

l+4x)(3-x) 

4x-6y)(3x-2?/). 

3x + 4)(x4- 1). 
a -16) (a- 16). 
3x + 2)(x-7). 
X- 10)(x-9). 
x + 8)(x - 5). 
xy-lS)(xy -3). 
17 + x)(12 -x). 
x-f 16)(15x-l). 
3x + 2)(x + 13). 
5 + icy)(13 -X2/). 
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X. g. Page 79. 



1. 

2. 

8. 

4. 

5. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 
32. 
83. 
84. 
85. 



x + 2)(x-2). 6. 
a + 9)(a-9). 7. 
2/ + 10)(y-10). 8. 
c + 12)(c-12). 9. 
7 + c)(7-c). 10. 
Sx-\-y)(Sx-y). 
p</ + 6)(pg-6). 
a6 +2aZ)(a6 -2cd). 
x2 + 3)(a;2 _3). 
3a2 + ll)(3a2_ n). 

5x-f 8)(5a;- 8). 
9a^ + 7x8)(9a2-7x2). 
a;3+5)(x8-5). 
1 +6a'^)(l-6a8). 
3a;2 + «)(3ic2- a). 
9x3 + 5a)(0x5-5x). 
aj2a + 7)(x% -7). 
a + 8a;3)(a -8x3). 
a62c3+ x8)(a6-'c3-x8). 
JC82/3 + 2) (x3?/3 -2). 
1 +a6)(l - ab). 
3 + 2a)(3 -2a). 

x2 + 4 6)(x2-4 6). 
X + 5y)(x -6y). 



(ll + x)(ll -x). 11. 

(20 + a)(20-a). 12. 

(x+3a)(x-3a). 13. 

(2/+5x)(y-5x). 14. 



(3x+l)(3x-l). 
(6p+7g)(6p-7g). 
(2A:+l)(2fc-l). 
(7 + 10A;)(7-10A). 



(6x+66)(6x-56). 15. (l+5x)(l-5x). 

86. (6 + 8x)(6-8x). 

87. (11a f 9x)(lla-9x). 

88. (pg+8a2)(pg -8a2). 

89. (8x+528)(8x-608). 

40. (7x2 + 4y2)(7x2_4y2). 

41. (9p223 ^5 5) (9p2;jj8 _ 5 /,). 

42. (4x8 + 3y8)(4x8-3y8). 

43. (6 xi8 + 7 a^) (6 x^s - 7 a^) . 

44. (1 + 10a362c)(l _ 10a'«62c). 

45. (5x5 4-4a*)(6x6-4rt*). 

46. 1000 X 150 = 160000. 

47. 241 X 1 = 241. 

48. 1000 X 500 = 500000. 

49. 658 X 20 = 13160. 

60. 1006 X 500 = 603000. 

61. 200 X 2 = 400. 

62. 2000 X 1446 = 2892000. 

63. 2378 X 900 = 2140200. 

64. 2600 X 1122 = 2806000. 



X. h. Page 80. 



1. (a+b-h c)(a + b- c). 10. 

2. (a - 6 + c)(a - ?> - c). 11. 

3. (x -f i/ + 22;)(x + 2/ - 2^;). 12. 

4. (x + 2y -f a)(x + 2?/ - «). 13. 
6. (a + 3?>+4x)(a + 3?)-4x). 14. 

6. (x+5a+3//)(x+5a-3 2/). 15. 

7. (x -f 5c + l)(x + 5c - 1). 16. 

8. (a -2x-f 6)(a - 2x - 6). 17., 

9. (2x-3a + 3c)(2x-3a-3c). 18. 
,19. (4 a + X + 6 + 2/) (4 a + X — & — y). 

20. (a+264- 3x + 42/)(a + 26-3x-4y). 



(3x+2a-3 6)(3x-2a+3 5), 
(1 -f a - 6)(1 -a + b). 
(c + 5a -3 6)(c- 6a +3 6). 
(a + ?;+c+(Z)(a + 6-c-(i). 
(a — 6+x+2/)(a— 6— X— y). 
(7x + y + l)(7x + y-l). 
(a-}-b-\-m — n)(a-^b—m-}-n'). 
{a — n-^b-{- m) {a — n — b — m). 
(&— c+a— x)(6 — c— a+x). 
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21. (H-7a-36)(l - 7a + 36). 

22. {a — b -\- X — y) (a — b — X -^ y). 

23. (a -3a; + 4y)(a- 3x-4y). 

24. (2rt-6a; + l)(2a-5a;-l). 

25. {a + b — c + X — y -\- z)(a -h b — c — X -h y — z), 

26. y(2a; + y). 81. 6y(6x-6y). 86. x(x - 14y + 22:). 

27. ?/(2a:-y). 82. (12a;-l)(2a;+7). 37. y (2x -\- y ^IQ). 

28. (aj + 5y)(a; + y). 38. 6a (a + 2). 88. a (4 a; -|- a - 6). 

29. 47a;(a: + 2y). 34. (7a + l)(a-l). 

30. (8x+y)(2a;+3y). 86. 3a(a+26-2c). 

X. k. Page 81. 

1. (x-\-y + a)(^x + y - a). 9. (1 ■{- x + y)(l - x -y). 

2. (a — b -\- x)(a — b — x). 10. (c + x — y)(c — a; + y). 

3. (ic-3a + 46)(x-3a-46). 11. {x + y -\-2xy)(x -\-y -2xy). 

4. (2a + & + 3c)(2rt + 6 -3c). 12. (a-26+3ac)(a-26-3ac). 
6. (x + a + 2/)(ic + « - y). 18. (a;-|-y+a+&)(x+y-a-&). 

6. (o + y + x)(« + y — Jc). 14. (a-6 + c+d)(rt— ft-c-d). 

7. lx-\- a-\-b)lx- a - b). 16. (x-2a+6-y)(a;-2a-6+y). 

8. (y + c-aj)(y-c + a:). 16. (y-^b-{-a+Sx)(y-\-b-a-Sx). 

17. (ac - 1 + a + 2 &)(« - 1 - a - 26). 

18. (3a- 1 +aj + 4d)(3rt-l -x-4d). 

19. (x — y -h a — b)(x — y — a + b). 

20. (a - 6 + c + d)(a - 6 - c - d)- 

21. (2 X - 3 a + c + A;) (2 X - 3 a - c - A;). 

22. (a-56 + 36x- l)(a-66-36x+ 1). 

23. (a2 + 4x2 + 6x8-3)(a2 + 4x2-6x8 + 3). 

X. 1. Page 82. 

• 

1. (x2 + 4x-f 16)(x2-4x+ 16). 

2. (9a2 + 3rt6 + 62)(9a2 - 3a6 + ft^). 
8. (x2 + 3xy + y2)(x2 - 3xy -I- y^). 

4. (??i2 + 4 m?i — 71^) (wi2 _ 4 nm — n^). 

6. (x2 + 2xy - y2)(x2 - 2xy - y2). 

6. (2x2 + 9xy-3y2)(2x2-9xy-3y2). 

7. (2 w2 + 6m7i 4- 3 ^2) (2 m^ -6mn + Sn^). 

8. (3x2 + xy + 2y2)(3x2-xy + 2y2). 

9. (x2 4-3xy-6y2)(x2-3xy- 5y2). 
10. (4a2-6a& + 62)(4a2.f.(3«t ^.2,2). 
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ANSWERS. 



X. m. Page 83. 



8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 



X- l){x^+x+l). 

1 + a)(l-a + a2). 

2x-y)(4x^-\-2xy-^y'^). 

a; + 22/)(«2_2fl;y + 4yi). 

3a;+ ])(9x^-Sx+ 1). 
l-22/)(H-2y + 4y2). 

ab - c) (a262 + abc + c^) . 
2a; + 3y)(4«2_6a;y4-9y2). 
1 -7x)(l +7« + 49a;2). 
:4 + y)(16-4y + y2). 



14. (6-a)(36-f 6a + «2). 



15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 



a6 4-8)(rt252_8a6 + 64). 
lOy-l)(lOOy^-\-10y+ 1). 
x-\-4Ly)(x'^-4xy + 16 y2). 
3 - 10fl;)(9 + 30« + 100a:2). 
a6+6c)(a262_6a&c+36c2). 
7-2a;)(49 + 14a: + 4aj2). 

a+36)(a2_3«/> + 962). 
3x-4y)(9x2+12x2/+lCy2). 
5x-l)(25«2 + 5a;+i). 
■6/) - 7)(36p2 _^ 42 J, + 49). 
xy-^z)(x^y'^-xyz-\-z^). 
abc- l)(a^b^c^-\-abc-\-iy 



6 + a) (25 - 6 rt + a2), 26. (a6c - 1) (a^ 

27. (7y. 4-102/)(49ic2- 70a?/ + 100^2). 

28. (9 a - 4 6) (81 a^ + 36 a6 + 16 62). 

29. (2 a6 + 5 x) (4 ^262 _ lo abx + 25 x^). 

80. (ay - 6 :?) (a;22,2 ^Qxyz-\- 36 2:2). 

81. (a;2_3y)(a:4 + 3x22/ + 92/2). 

82. (4x2 + 5 2/)(16x*-20x2y+25j/2). 

88. (2x- «2)(4x2 4. 2x^2 ^. ^4). 37. (2x-92/2)(4x2+l8x2/2+81y*). 
84. (6x2 - 6)(36x* + 6x26 + 62). 38. (pg-3x)(i)2g2+3p^x+9x2). 
86. (a + 7 6) (a2 _ 7 «6 + 49 6*2). 89. (z - 4 y^) (z^ ■\-^zy^-\- 16 y*). 
86. (a2 + 9 6)(a*-9a2t, + 8162). 40. (x2/ - 8)(x22/2 + 8x2/ + 64). 

X. 0. Pages 84, 85. 

1. (a -\-y-\-S!)(a-y-z). 

2. (x + yz) (x2 — xyz + y^z^) (x - yz) (x2 + x2/2r + y2-jj2), 
8. (3x- ll)(2x+ 7). 

4. (32/ + 2x)(92/2 - 6x2/ + 4x2)(3 2/ - 2x)(92/2 + Qxy + 4x2). 

5. (x + 4)(x2 - 4x + 16)(x - 4)(x2 + 4x + 16). 

6. (w + n + X — 2/)(wi + w — X + y). 

7. (llx + 13)(3x-6). 

8. (a2 + 62 + c2 + c?^) (a2 + 62 - c2 - ^2). 

9. (??i — n)(m2+wi»+w2)(x + 2/)- 14- (x — 2/ + «)(« — 2/ — a). 

10. 4a(6 + c). 15. (a + x+2/+2)(a+x-2/-»). 

11. (a;+2 + a-2/)(x+2-a+2/)- 16. (7x - 3)(3x + 13). 

12. (X - 17)(x + 7). 17. (1 + ax - by)(l - ax + by). 

13. (rt— d+6-c)(a-d-6 + c). 



ANSWERS. 16 

18. (cd - I)(c2d2 + cd+ l)(c + a)(<5 - a). 

19. (a -I- 6)(a - h)(x + y)(a52 - xy + y2)(x - y)(x^ -{- xy -{- y^). 

20. (a;-19)(a;+13). 

21. (x+y)(a;-y)(a -c)(a2-}_ ac4- c2). 

22. (cx4-rf)(ax-6). 81. 6x2(a; - 6)(a; + 3). 

28. (a + 6)(a -6)(x + y). 82. 7 ahc{2x - a)(x -2 a). 

24. (x2 + 2 2/222)(a;2 4- 2 2/222). 33. (x* -f l)(a;2-|- l)(a; + l)(x-l). 

26. (ab + 8)(a262 _ 8a& + 64). 84. (1 + w - n)(l - ??i + n). 

26. (2x + 7)(a; + 5). 85. 3 (5x2 4. 4^2) (5x2 - 4^2). 

27. 20y(5x + y)(5x-y). 86. ^ ab (ah - 1) (a^b^ -\- ab -\- I) . 

28. a2(a_2 6)(a2-f 2a& + 4 62). 37. 4y (2x + 3)(x -|- 5). 

29. x8(a4-4y)(a-4y). 38. (3xy + 5rt)(xy -|- 7rt). 
80. (b — c -\- a){b —c — a). 

39. a6 (3a 4- b)(9a^ -Sab 4- 62)(3a - 6)(9rt2 -\-Zab-\- 62). 

40. a2(ax 4- 2 y) (a2x2 _ 2 axy + 4 2/2) (asp -2y) {a^x^ 4- 2 axy + 4 y^), 

41. (a24-62)(Gj4_«-2ft2_,_54)(«4.ft)(a2_ai,_|-ft2)(a_5)(a2_,_a5_,_52). 

42. 6 2/2(4x4-3y)(x-2y). 

43. {(a 4- 6)2 4- 1} (a 4- 6 + l)(a 4- 6 - 1). 

44. {a2 4-(6 4- c)2} (a 4- 6 4- c)\a - 6 - c). 
46. (c 4- d - 1) {(c 4- <:^)2 4- c 4- d 4- 1}. 

46. (1 - X 4- y) {1 4- X - 2/ 4- (x - 2/)2}. 

47. 2 {5(a - 6) 4- 1} {25(a _ 6)2 _ 5(a _ ft) + i}. 

48. 2c(c2 4-3d2). 61. (a - 6)(a 4- 6 + 1). 

49. 92/(4 x2 4- 2 X2/ 4- 2/^). 62. (a 4- 6)(a 4- 6 4- 1). 

60. (x - 22/)(x 4-22/4-1). 63. (a 4- 6)(«2 - a6 4- 6^ 4- 1). 

64. (a4-36)(a-36 4-l). 

56. (X - y) {2 (X - 2/) 4- 1}{2 (x - 2/) - 1}. 

56. x2/(x4-y)(x-2/)(x-2/). 

57. (2a4-36 4-l)(2a-36). 

68. (x8 4- 2/«)(x* 4- 2/*)(x2 4- 2/2)(a; 4- 2/)(x - j/). 

X. p. Page 86. 

1. 4x2-49 2/2 4-42 2/«~9 22. 5. a^ - 2/8. 

2. 9 X* 4- 26 x22/2 4. 49 2/*. 6. (x 4- 2/)* 4- 4 (x 4- J/)^ 4- 16. 

8. 25 X* - 116 x22/2 4- 81 2/*. 7. a* - 18 a262 4- 81 6*. 
4. 49 X* - 64 x22/2 4. 48 xj/^ - 9 2/*. 8. 7 x 4- 2/ 4- «• 

9. (x* - 4 a2x2 4- 16 a*) (x2 - 2 ax 4- 4 a2). 

10. x4-5. 11. 5x4- 7 2/ -62. 

X. r. Page 88. 
10. 2(x4-l)(x-l)(x4-2). 11. 3(x4-l)(«-l)(«-2). 



16 ANSWERS. 

X. 8. Page 91. 

1. (y — 3 x) (x + y) (aj — y). 6. (m>i — p) {pm — n). 

2. (m-6n)(2n4-3m)(2n-3w). 7. (3a6 - 2a;)(2 aa: - 3 6). . 
8. (ax + 6)(6x + a). 8. (2 a; + 3y)(rt2 4. xy). 

4. (a;2«2 _,. 2^2) (^^y ^ z) (xy -z). 9. (2 x - 3 y ) (a^ + xy) . 

6. (a2 + 6x) (a + x) . 10. {ax + (a + 1)} {(a - l)x + a}. 

11. (x-rt)(3x-a-2 6). 

12. {ax + 2 (6 - c)y\ {2 ax - (3 6 - 4 c)y}. 

13. {(a - l)x + a} {(a - 2)x + (a - 1)}. 

14. {(a + l)x - (6 - l)y} (ax + by). 

16. (6 + c - 1)(&2 4- c2 + 1 - 6c + c + 6). 

16. (a + 2 c + 1) (a2 4- 4 c2 + 1 - 2 ac - a - 2 c). 

17. (a + & + 2 c)(a2 + &2 + 4 c2 - a6 - 2 6c - 2 ca), 

18. (a - 3 6 + c)(a'2 + 9 62 + c2 + 3 aft -I- 3 6c - ca), 

19. (a - 6 - c)(a2 + 62 + c2 +«a6 - 6c + (m), 

20. (2 a -I- 3 6 + c)(4 a2 + 9 62 + c2 - 6 a6 - 3 6c - 2 ca), 

Va6 Aa262^a6 / V 9 A 81 9 / 

22. /6a-|V36a2 4-3a6 + ^V 25. /^+loV||?_2 a6 + 100y 

27. (x* - 9x2 + 81)(x2 + 3 X + 9)(x2 - 3 X + 9). 

28. (a* - 4 a262 - 6*) (a2 + 62) (a + 6) (a - 6). 

29. (a + 6 + c - (f)(a + 6 - c + d)(c + d + a - fe)(c + d - a + 6). 

81. (x64-««yH2/«)(x6-x8y8-|-2^)(a;2+«y+y2)(x2-xy+y2)(x+y)(x-y). 
32. /I + 1 VI - 1 Va - 2 x)(a2 4- 2 ax + 4 x2). 

83. (x2 + 2/2)(x* - x2y2 + y4)(x - 2 y)(x2 + 2 xy + 4 y2). 

84. (x2 + 4)(x*-4x2 + 16)(x-|- l)(x2-x + l). 

86. /? + |V|_|\(a4-&)(a2-a6 + 62). 

87. (x2 + 5)(x2-6)(x + |)(x-i). 

88. (X + l)(x2 - X -I- l)(x2 4- 4)(x + 2)(x - 2). 

89. (X - l)(x2 4- X + 1)(4 x2 4- 9)(2 X 4- 3)(2 x - 3). 











ANSWEKS. 
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XI. a. Pages 92, 93. 






1. 


2ab. 




6. 


bab. 


9. 7 a. 


18. 


bx. 


2. 


xhi^ 




6. 


Sxj/^z. 


10. 17 a6c. 


14. 


6 a^b^c^. 


3. 


2 xyH. 




7. 


2 a262c2. 


11. Qcy. 


15. 


abc. 


4. 


abc. 




8. 


7 ab^c^. 
XL. b. 


12. 25a;y. 
Page 94. 


16. 


8 a262c2. 


1. 


a + &. 




9. 


a — K. 


17. « + 2 y. 


25. 


2a; -1- 1. 


2. 


«H-y. 




10. 


2a; + y. 


18. x-3o. 


26. 


a;2(3a; + 2). 


3. 


x(z — 


y)' 


11. 


2(5a;-l). 


19. 2C4-2. 


27. 


2 a;2 4- 3 «. 


4. 


2ic-. 


3y. 


12. 


3 aj + 2 y. 


20. « - 6. 


28. 


3x + 3. 


5. 


5c + y. 




18. 


a;+ 1. 


21. a; - 3. 


29. 


a;2H-3. 


6. 


ab(a ■ 


-6). 


14. 


y(a5-l). 


22. a; - 3. 


80. 


2 a + 3 d. 


7. 


a(^a — 


X). 


15. 


(a: - y)2. 


23. x2 4- y- 


81. 


2 X + 6 y. 


8. 


a + 2i 


K, 


16. 


x2 + a2. 


24. a; (a -3 6). 














XI. c. Pages 99, 100. 







1. x2 - 3 X + 2. 4. x2 + 2 X + 1. 7. x2 - 3 X + 7. 10. 3 x2 + 2 a^. 

2. x2-13x+6. 5. x + 3. 8.2x2-7. 11. x2-ax+a2. 
8. x2-8. 6. o2_2ax+x2. 9. 3x2+1. 12. x2+2ax-a2. 

13. xy(2x2+xy-3y2). 15. 2x2(2x-|-7). 17. x* + x8-l. 

14. 2x2a2(2x-3a). 16. 6(3x-5a). 18. l + x8-x*. 







XII. a. 


Pages 102, 103. 




1. 


T^Z. 


5. abc. 


9. 42 a268. 


18. 210 a868c8. 


2. 


12 ofiy^z. 


6. a262c2. 


10. a262c2. 


14. 264a*6*c*. 


3. 


20 a262c8. 


7. I2xyz. 


11. 30a262c2. 


15. 84a26c8. 


4. 


24 abxy. 


8. 12x2y2«2. 

xn. b. 


12. 12x8y*. 
Pages 103, 104. 




1. 


x2(x - 3). 


8. ab(a + b\ 5. 


6x(3x-l). 


2. 


21 x8(x + 1) 


4. xy(2x+l)(2x-l). 6. 


x(x+l)(x+2). 


7. 


(x + l)(x- 


-l)(x-2). 


18. (x-l)(x- 


- 2) (X - 4). 


8. 


(a + x)2(a8 


+ X8). 


14. (l-x)2(l 


-X8). 


9. 


(a2 + x2) (a + x)2. 


16. (a-x)2(a 


8 - X3). 


10. 


(a + x) (a - 


-X)2. 


16. (x + 5)(x- 


-4)(x-6). 


11. 


(l + x)2(l + x8). 


17. (x + 7)(x- 


-6)(x-6). 


12. 


(X + 2)2 (X 

c 


+ 3). 


18. (x+l)(x- 


4-2)(2x+l). 



18 ANSWERS. 

19. (a«~a8)(a2-x2). 26. 6x2(x + 7)(3a; + 6)(3x - 2). 

20 (x + 2)(x + 3)(3a: + 2). ' 27. 20x22/(3a;+l)(5a;+l)(4x-l). 

21. (x+2)(a; + 3)(6a; + l). 28. (x + y)(2x - 7y)(4x - 6y). 

22. (l+a;^)(H-a;-0(l + a;). 29. (,x - y)(Zx- 2y)(4x - 6y), 
28. (x + 2)(x + 8)(2 X - 1). 80. 3a''«x(3x-a)r2x+3a)(x+6a). 

24. (x + 2)(x-2)(3x-7). 81. 2axy8(x+3)(4x-l)(3x-2). 

25. 12x(x + 2)(2x + l)(4x-7). 

Xn. c. Pages 105, 106. 

1. H.C.F. x-2. L.C. M. (x + l)2(x + 2)(x-2)(x-3). 

2. (ax-{- b)(ax—b)(bx -\- a), 8. xy (x — a) (y — &) (y — 26). 

4. II. C. F. x(x+3). L. CM. x(x-l)(x + 3)(2x-l). 

5. (l+3c)8(l-a;)2. 6. (x - 2)(x - 4)(x -6). 

7. H.C.F. 2x+l. L. C. M. (2 x+l)(x+l)(x-l)(3x+2)(3x-2). 

8. ab'^c\c + a)\c - a)2. 

9. L. C. M. 2/2 (X - y)2 (x2 -{-xy -^ y'^). H. C. F. x - y. 

10. H.C. F. 2x-3. L. C. M. (2x-3)(3x-2)(x + 4)(3x+4). 

11. (x+ a)2(x2 + ax + a2)(x2-ax + a2). 

12. li. C. F. 3 X - y. L. C. M. (3x - y)[x + y)^(x - y)2. 

13. x-1. 14. (a + 6)(a-6)(a-2&)(a2 + a6 + 62). 

15. H. C. F. a2 + xy. L. C. M. (a^ + a;y) (2 x + 3 y) (2 x-Sy). 

16. H. C.F. (x-3)(x-4). L.C. M. (x - 2)(x - 3)(x - 4)(x - 6). 

17. x-8a. 18. 106x2y2(a;4-y)2(a;_y)2. 



1. 
2. 



XTTT. a. Page 108. 



4n 

2xyz 



3. 


(MC — 1 


4. 


3 
26 


5. 


6 




c 


6. 


3 62c 


20 (a - 6) 


7. 


2x-Sy 


2x 


8. 


4Cx-y) 



9. 


1 

2a +3x 


16. 


3(rt + 6) 
a-b 


10. 


X 


17. 


x2-17 


x2-2y2 


x2-6 


11. 


x-Sy 
x2 + 3xy + 9y2 


18. 


x-\-2y 


x^ + xy + y2 


12. 


X 


19. 


2x+ 3 
3x+ 6 


13. 


3x 

x + 2 


20. 


«(x - 4) 
X -1-6 


14. 


5a 
36 


21. 


x+7 
x+13 


15. 


X2/ 


22. 


3 + 



x-2 2 
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Xni. b. Page 110. 
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The expression in [ ] is in each case the H. C. F. of the numerator 
and the denominator. 

1. «^i26 [„. + ab + 6*]. 9. 4x^-ax + a» ^^ ^ „] 

2. ^^[(x-l)«]. 10. 2(2/ - 3 r-lh ^_ ij. 
a; + 2'-^ ^ ■' 3x« + a;2 + a;_2'- 

3. «±i[(a_i)(a-2)]. H. (2* - 3a)i'[(2x + Sa)^]. 

4. - Ht^f-y, [2 X - 3,]. ^2- S^ t^ »= + ^]- 

2x^-\-Sxy + 7y^ 

6. |£±4-*[(2« + 36X«-6)]. "• ff^lt-^-^]- 
3a + 00 

l-x+3x^ H-g + x J. 2x24-3x-5 

•r x-1 r^ 11 15. 3(x-3a)(x-4a)^^_^^j^ 

^- 3x2 + 3x+10^'^-^-'' 2(x + 3a)(x + 4a)' 

3al+_&?ra_M 16. «i^iM[x2-13ax+5a2]. 

4a -6 x(x+ 7a) 



Xni. c. Pages 113, 114. 

14 68 10 6q-& 19 ^-^ . 

*• iScSy' * x(3a-2) 4x + 7 

2- -^- "• ^^3i- ^^- a2 - 6^ 

400X. 12. x + l 21. -4-. 

441 y8 « + 6 * + " 

p Vy 13 _»_. 22. Spq-zK 

' 10x2 x-2 

^ 7 14. 62 + 3& + 9. 23. a^-6«^+5«+12 

^' V2 15 2x^. a8+3aH9a+27 

ab ' 2x-3 24. X. 

2a -1- le; 3a(2a + 3x) . 

7. 2. (a-x)'J 26. ^— ^• 

8. «J=^. 17. ^44* Ofi 1+3X4-2X-2 . 

a -2 x+6 26. j— ^^ 

g 4x+3a . jg 3x8-x2+x+2 



6. 



x + 2 * 4x2(1 + X) 27. ax. 



I 
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18. 2 3g ^±n 

(x-l)(a;+2)(a: + 3) 



14. 

15. : 28. - 





2 


i^- 


-4XX-6) 
2 


(X- 


-2)(x-3)(x-4) 
2 


i^- 


-l)(2x + l)(2x + 3) 
1 


(0^- 


-l)(2x + l)(3a;-2) 
17 a 


(1- 


-2a)(4 + a)(3 + 6a) 
23 X 



27 2x4-13 

(x + 3)(x + 4)(x-4)' 
32 a2 



(1 -2a)2(l + 2 a) 
jg 1 29 l-5x+9x2-10x8+5x*-2x6 



17. '-^ 80. 



(1 - X)8(l + ««) 

90x2 



(3-2 x)2(3 + 2 X) 



18. ^^^ 81. — i^. 82. ^^^ 



(l4-2x)(2 + x)(6-9x) 81 -X* 16a* -81 

19. ^+-2 33^ _l_. ^ a(a2+2ax+3x2) 

(x+l)(x + 3) 1-x* 4(a*-x*) 

20. -1_. 21. -1-. 85. -i^. 86. ^(?I±iI2^. 
x + 1 a^b 16 -X* 6(1 -16x*) 

22 3x + 2 3- 2a(a2 + 32x2) 

(x-2)(x- l)(x+l) * 3(a*-256x*)* 

28. -L_. 88. '^«' + 4^ 



X + 2 Q(a^ - 81) 

24. Sx^ + ^x^S 33^ 4x8 



(X - l)(x + l)(2x + 1) (2 4- x)2 (2 - X) 

25. — V. 40. ^ 



2x + l l-x8 

Xm. g. Pages 122, 123. 

1. ^-^^ . 10. ? 18. ^^±^ 

20(x2 - 1) 3 (1 - a'O (x _ a)(x - b) 

2. — L- . 11. y" . 19. ^^2 

l-a2 a^-j/8 (x-a)(x-6) 

, X 4- 3a X i^ 2a 

o. • 12 _ . 20 — - 

25 + « *'*• y' (a;_a)(a;_5) 

4. 2^"^. 13 2x 21. 0. 



_?^ + « ■ X 4- y afi _ia! 

6 



7x 14. 2x8 x*-a* 



l-x2 ^^-4 28. 48a8 



1 15 a (x2-a2)(x2-9a2) 

x-3* ' 4a2-2662' ^ x* 

3 12(2x4-1) 16 ^1^+^. • a8 - x8 

4x2-9 ' »2-62 25. 0. 

3^ 61-ai6. 1^^ 2ftx . 26^ a6 



12(1-62) 4x2-1 a8-68 



22 ANSWERS. 



XTTL h. Page 125. 



1. 0. 6. 0. 7. 0. 8. 0. 

(a _ 6)(6 _ cXc - a) 9. rp-q)(q-r)(r-p) ' 

4. 0. P(y - g) + g(g - a;) + r(x - y) 

5. 2(6c + eg + a6-a^- 6^- c^) ^^' (y _ ;s)(2 - x)(x - y) 

(a — 6) (6 — c)(c- a) 

XIV. a. Pages 128, 129. 

1. :i?lii!^. 7. ?i^. 13. ^i^+^. 19. -2^. 

?ia — mb x^ + y^ X 4- 4 x^ 4- y^ 

2. P^. 8. ^. 14. -^±J-. 20. 1 



y-* ac + 6 x:^(x+3) 2x2 _i 

3. g^- 9. ^. 16. -5!i2x±3} 21. 2£a+6I 

^ 6d + c x + 2 a — 6 

X -4- C 

^- ^3^- 10. ^^ . 16. I ^^ « + *• 



5. 



Q ?ix — m X 4 



4 6* j^ pn(a(l + 6c) ^^ q^'- 6^ 



23. 



X 



2 



6c?(i?w+A:n) 2 «.• 1 + « 



6. -. 24. 
c 12. x-1. 18. 2. H-x2 

25. ^'-^ + ^ . 27. «<^y^ + ^^ 29. ^'-^^+^ . 

2 a — 1 xy2 -{■ nx -{- mz x^ — 4 x + 1 

26. ^ + ^ + ^y. 28. 1 - X. 30. 1. 

8x(y + 6) x8 

XIV. b. Pages 131, 132. 

1. ? + y_i(i. 8. «^-3«+36^. 6. 1 + 1 + 1. 

3 9 9x 26 2 2 2a a 6 c 

o a2 ax , x2 - 1 ^ 1 ^ 1 ^ a2 62 1 

4 3 2 6c ca a6 6 2 3 

7. X - x2 + x3 - X* ; rem. x^ 9. 1 + 2 x+2 x2+2 x^ ; rem. 2 x*. 

fi 1 ,6,62,68. ^^^ 6* 10. 1 + x-x8-x4; rem. x6. 

o. i -\ 1 -i — -, rem. — • 

a a^ a* a^ 

11. x-3+?-^; rem. 51 

X X2 X^ 

12. 1 + 2x + 3x2 + 6x8> rem. 6x*-4x&. 



ANSWERS. 23 



17. ^^-^. 18. 3 (a - 2 x)2. 19. &'-3&-2 

20. «'-^^^ 21. (2x-3)(2x + 7X 

aH-36 6 



XIV. c. Paqbs 133-135. 

1 ^(c-x) 3 1 g 4x(2-a;) 

3(a + aj)* ' a2 + a6-2 62' " (x-l)(x8+l)' 

3 x(x+a) ^ 8 xy (z^ + y^) ^ x* 

2 ' (x2 _ y2)2 ' 1 - oB 

7 1 g l-x-^x^ 

x(« + 1)2(1 + aj + «2)* ' l-fx + x2' 

3 2a;-f3 ^^ 4 3^ 1 

3(x + 6) * l-x* ' 2a;(2x-l) 

10. ^£L±if. "• 1- 28 ^* 



ax + 6 jg (2x-l)(x + l) 62 ^ ^^2 

jj^ «x« (x2 + g^) * (x + 2)(x-l)' 29. q& 

x^ + a* 20 X — 2 " a + 6 

o^ ' 4 x2 — 6 X — 6 80. X. 31. x. 32. bx. 

(a-x)(a + x)2* 2j x 33 a^ - b^ 

(x + 1)^ * (x-2a)2' * 2 

3x8 + 6x2-x-8' 22^ a (a^ + x2) 34. j. 

14 «L±_y. * (x-a)(a + x)2 . ^ 3 

a2-y 23. 1. 24. 1. 86- {*~-)* 

^^' ^/^_l_^^^^_LO^ • ^*- ®*~r 86. 1. 87. 1. 
a{a -{- l)(a + 2) x 

16. . ^ . . > 26. -^. 38. ^^ 



12. 
18. 



2(3-2x) 2x2 (a4-4)(a4-l) 

33 3n^ 4,^ a2 + b'^ -^ c^ - be - ca- ab 

(3m + 2 7i)(9m2-w2)" * (6 _ c)(c - a)(a - 6) 

l + x-hx^ 48. 1. 49. 1. 50. 0. 

(H-x)(l + x2)(l-x)2* 61. 2y-^a-\-b. 

2^ 52 (2a^ + a^^)(a-a;) 
(x-2)(x + l)2 a2x 

42. --i- 63. 28ix.±i2. 
x + 2/ 9(x4-3) 

43. 1. 44. 1. g^ xCx+ 1) 



40. 

41. 



45. 1. 46. 0. x2 + 4 X + 1 
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XV. a. Pages 138, 139. 



1. 


13. 


7. 


7. 


13. 


8 

TT- 


19. 


3. 


25. 


^^ 


31. 


h 


2. 


10. 


8. 


3^. 


14. 


-A- 


20. 


4. 


26. 


4. 


32. 


3. 


3. 


7. 


9. 


8. 


15. 


1. 


21. 


6. 


27. 


li. 


83. 


20. 


4. 


4. 


10. 


6. 


16. 


-10. 


22. 


13. 


28. 


14. 






5. 


6. 


11. 


5. 


17. 


-4. 


23. 


-7. 


29. 


J. 






6. 


10. 


12. 


6. 


18. 


31. 


24. 


2. 


30. 


2i. 







1. 



26-3a 



a — bb 
2. a + b. 



3. 



4. 



26 
a^ — a6 4- 6^ 



a — h 
6. 3. 6. m — n. 

7. qft 

a + 6 + c 
o a2 - 2 a6 + 6c 

o. - - • 

c-6 



XV. b. Page 140. 



9. a. 
10. 



7 6c 



11. 



96 + 4c 
2a6 



a -I- 6 

12. 17 a. 

13. i- 

c 

14. 3 a + 2 6. 



15. 



a + 6 



a« - 2 62 



AV* 


3a-46 


17. 


a 
17 


18. 


a2 
6 


19. 


6c2 
a2 


20. 


a. 


21. 


a + 6. 


22. 


2a 



21 



XVI. Pages 141-143. 



1. 54. 2. 24. 3. 60. 4. 35. 

5. 75. 6. 24, 25. 7. 224, 252. 

8. 49, 50. 9. 50, 51, 52. 

10. #33. 11. 27. 

12. 90 Port, 150 Claret. 

13. A 1 450, B$180, C$140. 

14. A % 525, B % 600, C $ 160. 

15. 1 50. 16. 12 ft. , 18 ft. 
17. $12000. 18. 44. 

6 ?i6 



19. 



n + 1 n + 1 



20. 



ac 



m 



c + d 



21. 3c + 36 + 



3a 



22. $128. 



23. 4 miles per hour. 

24. ^^^ ~ ^^ . 25. A$40,B$10. 



26. 



6c(d+l) 
ahc 



27. 60. 



(6 -a) 

28. A $ 300, B $200, C $ 150. 

29. 10 horses, 15 cows. 

3J, ck(c+d) ^^^^ _ct_ hours. 
d c+2d 
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Miscellaneous Examples III. Pages 144-146. 



1. p+p^-p^. 2. y'^-^ Z'. 
3. 4. 4. a;2 _ a; _ 19. 

5. i. {a + 6 + ll}{a+'6-ll}; 
ii. (a2 4- «>2)(a2_52). 

iii. (x-7)(a; + 2). 

6. a - 1. 7. 60. 

8. i. 11; ii. 9. 

9. 22/8+y2-|-7y + 3. 
16. ^j. 17. i. 2 ; ii. 41. 

18. i. 2x(x+ 1) ; ii. 5a;(a;-1.3). 

19. 42, 7,2. 20. a;8 + a*x* + a8. 

22. i. -; ii. ^ . 

9 x(a—z)(2a—x) 

28. a - 1. 

24. «3_j. 5a:2 4.i0x+ 12. 

25. i. 1 ; ii. ^^^ ~ ^^ — . 

(x-2)2(a;+2) 

26. i. (7a + 6)(2a-3); 

ii. (a2+362_a6)(a2-|-362-f a5). 

27. 36. 28. i. J ; ii. 9. 

* ax(x2+a2)(x+a)2' 
1 



11. 
12. 

14. 



i. 4; ii. J. 

0. 18. i. (a+126)(a+56); 
ii. (10 a - l)(a4-8). 
J flc2 + /)(Z(a -2y) . 
c(a2 — 4y2) 



11. 



a* + ab^ + 68 



15. 
30. 
38. 
34. 

85. 
87. 



ab(a^ - 62) 

(x+3)(x2-l)(x2-4). 

9, 7, 5. 31. a -I. 

240, 255. 

i. (2x + 32/)(2x-52/); 
u. (9x2-y2)(a;2_9y2). 

4. 86. 1800. 
x-9 



1. 



11. 



(x - 3)2(x + 3) ' 
6x + l 



11. 



(1-x)' 



88. 
39. 

40. 

42. 



(4x2- l)(2x4-l) 
X* + x^y + x22/2 -I- a;y8 4- xy*, 1. 

i. : ii. x(l + X — x2). 

1 +x 

np 4j . b + c-^d . 
w — n 6c + cdf + 6d ' 

ii. a. 



XVn. a. Page 150. 



1. 


X = 2, y = 1. 


8. x = l, 


y = 2. 


15. X = 5, 


y = 12. 


2. 


X = 3, y = 6. 


9. x = 3. 


y = i. 


16. x = 7. 


y = 8. 


8. 


X = 2, y = 3. 


IQ. x=^2, 


y = l. 


17. x = 6. 


y = 8. 


4. 


x = 4, y = - 1. 


11. x = l, 


y = 3. 


18. X = 5, 


y = 8. 


5. 


X = 1, y = 2. 


12. X = 1, 


y = i. 


19. X = - 7, 


y = -3. 


6. 


x = 3, y = 4. 


13. X = 7, 


y = 5. 


20. X = 17, 


y = -l9. 


7. 


X = 5, y = 6. 


14. x = 10, 


y = 3. 


21. x = l. 


y = 2. 






XVTT. b. Pages 161, 


152. 




1. 


X = 12, y = 8. 


4. x = 20. 


y = 15. 


7. X = 20, 


y = 60. 


2. 


X = 10, y = Q. 


5. X = 45, 


y = 35. 


8. X = 14, 


y = 16. 


8. 


X = 18, y = 12. 


6. X = 51, 


y = l7. 


9. x=-2 


, y = 4. 



26 



ANSWERS. 



10. 35 = 3, y = 5. 

11. X = 7, y = 3. 



12. « = 5, y = 4. 
18. a; = 3, y = 2. 



14. 2c = 3, y=-4. 

15. a = 19, y = 3. 



XVn. c. Page 154. 



1. 


x = h 


6. 


a; = 9, 


9. 


x = 2, 


18. 


x = 6, 




y = 2, 




y = 2. 




2/=-2, 




y = s. 




2 = 3. 




2 =-4. 




2 = 6. 




2 = 5. 


2. 


x = -2, 


6. 


a; = 3, 


10. 


x = 4, 


14. 


r — 3 




y = 4, 




y = 2, 




y=-3, 




2/=|. 




2 = 1. 




2= 1. 




2=2. 




2 = ^. 


8. 


x = 2, 


7. 


X = 5, 


11. 


x = 8, 


15. 


x = 6, 




2/ = 3, 




2/ = 0, 




2/ = 10, 




2/ = 2, 




2=1. 




2 = 7. 




2 = 14. 




2 = 1. 


4. 


a:=l, 


8. 


x = l, 


12. 


x = 3, 


16. 


x = 35, 




y = 2, 




2/ =2, 




2/ = 9, 




y = 30, 




= 3. 




2 = 3. 




2 = 16. 




2=26. 



XVn. d. Page 166. 



1. 


X = 6, 






4. X = i, 


7. 


x = 2. 




10. 


x = 9, 


2. 


2/ = 3. 
x = 2, 






2/= I. 
5. X = 7, 


8. 


2/ = - 3. 

X = — 5, 




11. 


2/ =26 
x = J, 


8. 


2/ = 7. 
x = 3, 






2^ = 6. 
6. X = J, 


9. 


2/ = 4. 




12. 






2/ = 2. 


13. 


X 

2^ 

2 


y = h 
= h 
= h 




2/= J- 
14. x = 

y = 

2 = 


1 

A- 




y = h 



XVn. e. Page 158. 



1. X = 



y = 



al — bm 
am — bl 



2. x = '^ 



a' - b'^ 
_nq — mr 



Iq — mp 

Ir — np 
y= ^. 

Iq — mp 



3. x = 



2/ 



be 






a2+62 
4. x = ^'+^^ + ^'^ 



a + 6 



2/ = 



ab 



a + b 



6. i.^^^:^. 



a 



f-a^ 



y = 



aw 



a'-a- 



ft g^-pr 

D. X = 5» 



y = 
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7. « = 



a -\- a' 

a'b + ab'" 

b' -b 





" a'b + rtft' 


8. 


X = 2a, 




y = 26. 


9. 


x = f a, 




y = i&. 


10. 


pa 
x=--, 




rb 
'=P' 




19. x=l, 






1 
^ = a 



11. x = 



y = 



12. x = 



y = 



18. x = 



20. x = 



ad •- be 



y = 



2d 

be 



Jb' 
ad 



21. x = 



2c-3a 

m(l + m — n) 
I -\- 711 -{■ n 



mm'{m — m') 

g'/ —pm 

pn 
mp — Iq 

c (g + &) 
~2a ' 



c (a — 6) 

M = — ^^ -■ 

^ 2a 



2/ = 



m(Z — m + n) 
Z 4- w + w 



14. jc = a + 6, 
2/ = a — 6. 

15. X = 3 a, 

y = -26. 

16. x= 2aa'& 



y = 



a6' + a'6' 
2a66' 



ab' 4- a'6 

17. x = a, 

y = o. 

18. x = c + d, 
y = c — d. 

22. X = m + Z, 
y = m 4- ^ 



28. x = -, 

b 

b 
y=-e 



24. X = a 4- ft? 

y=z a — b. 



Xym. Pages 162-164. 



1. 22, 12. 2. 55, 18. 8. 25, 17. 

4. 63, 23. 6. 23, 17. 

6. Tea 85 cents, Sugar 5 cents. 

7. Horse $23, Cow $16. 

8. A $140, B $60, C $70, D $20. 

9. A $99, B $115, C $33, D $23. 

10. A 36 years, B 14 years. 

11. A 55 years, B 21 years. 

12. A 5 miles, B 4 miles. 

13. C 3i miles, D 4J miles. 



14. if- 1«- if. 16. A. 17. A- 

18. 28, 82. 19. 85, 58. 20. 27. 

21. 72. 22. 5 dollars, 8 dimes. 

28. 8 white, 12 black. 24. 860. 

25. Man $ 1.75, Boy 60 cents. 

26. 20 lbs., 40 lbs. 

27. 15 miles. 28. 8 hours. 

29. 6 miles, 3 miles an hour. 
80. 45. 81. $500. 

82. 3 miles, 4f miles an hour. 





XX. a. 


Page 170. 


1. 9a268. 


8. 4a262c4. 


5. 16x2?/22^. 


2. 25 x*^!^ 


4. \2\b^b(fi. 


6. %a^b\ 



7. 



4x* 
9/ 



I 
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8. 



16 18. 8rt866. 20. -Aral*. 

9x*y2 14. 27a;9. 21. Sla^fcii. 



,490^^ 16. -Bailee. ^^^ 

9 16. -27a»&8. , , 

10 -^«!^ 17 _L ^'- " ^' "^ ^• 

11. 4xV- ig _27x^ 128 ai* 

9aio. • 125 a«* 35. 243£«). 

26x6 19. 343x9yi2. 32^15 '■ 625 6*c8 



26. 


266x2* 


6561 y8 


27. 


x2i 
2187 


28. 


64x80 


729 a2* 


QQ 


16 a^x^ 



. b. Page 172. 

1. a24-6a6 + 962. 3. ic2 - 10 xy + 26 y2. 5. 9x2-6xyH-y2. 

2. a2_6a6 + 962. 4. 4x2+ 12 xy + 9 2/2. 6. 9x2+ 30x2/ +25 2/2 

7. 81 x2 - 36 X2/ + 4 y^. 8. 26 a2&2 _ 10 ahc + c2. 

9. a2+6-Hc2-2a6-2ac+2 6c. 10. a2+62_|-c2+2a6-2ac-2 6c. 

11. a2 + 462 + c2 + 4a6 + 2ac + 4&c. 

12. 4a2 + 962+ 16c2-12a6 + 16ac-246c. 

13. X* + 2/* + ;?* - 2x22/2 - 2x2;?2 + 22/2;22. 

14. x22/2 +2/22J2 ^ 2-2x2 4. 2xy^z + 2x^yz + 2x2/2?2. 

16. x2 +2/2 + a2 ^. 52 _ 2 a;2/ + 2 ax - 2 6x - 2 a2/ + 2 62/ - 2 a6. 

16. 4x2+ 9 2/2 + a2 + 4 62 _|_ i2a;2/ + 4ax- 8 6x + 6a2/- 126y-4a&. 

17. m2 + ?i2 + p2 _|_ ^2 _ 2 mri — 2 mp - 2 mg + 2 np + 2 ng + 2pg. 

18. ^+4 624.^_2a6+ — -&c. 19. ^+ 962 + | _ 2a& - a + 96. 
416 4 9* 

20. ^^_i?? + 3x2-3x+|. 
9 3 * 



. c. Page 173. 

1. x8 + 3ax2 + 3a2x + a8. 7. 8a» - 36a662 + 64a86*-2766. 

2. x8 - 3ax2 + 3a2x - a^. 8. 125 x^* - 300 xi02/*+ 240x62/8- 64 2/*2. 
8. x8- 6x22/+ 12x2/2- 82/8. 9. a8 - 2 a26 + | a62 - ^^^ &*• 

4. 8a868-36a262c+54a6c2-27c8. 10. ^\a^ + |a2 + 4a + 8. 

6. x6 + 12 x42/2 + 48 x22/4 + 64 2/6. 11. ^i^ x6 - ^s 4. 9 ^^ _ 27 x8. 

6. 64x'^ -240x*y2 -I- 300x22/* - I2by^. 12. ^|^ a8 + J a2x + 2 ax2 + 8 x^. 

XX. d. Page 173. 

1. l + 3x+6x2+7x3+6x*+3x6+x^ 2. l+3x-5x8+3x6-x6. 

3. 1 _ 6x + 21x2 -44x8 + 63x*- 54x6 + 27x6. 

4. a3 + 3 a26x + 3 a2x2 + 3 a62x2 + 6 a6x8 + 68x8 + 3 ax* + 3 62x* + 3 6x6 + ^.s. 



ANSWERS. ^9 

5. Sa^ -\- 12 a-bx - 12 a'^cx^ 4- 6 adV^ _|. ^8^8 _ 12 abcx^-^Q ac'^x*- 

6. 27a;'J + 54j4 + 9a^- 28x6 -3x7 +6x8- x9. 

7. ^ + ^_I^_26x? 7x_7 3_^, 
8 4 12 27 6 

8. 1 + 3x4-6x2+ 10x3 + 12x* + 12x6+ 10x« + 6x7 + 3x8 + x». 

9. 8-36x+66x2-39x3-39x*+69x6-llx3-30x7+12x8+8x9. 



. e. Page 176. 

1. x5 + 5x*y + 10x8y2 + 10x2y8 _^ ^xy^ + y^. 

2. a5 - 5 a*b + 10 058^2 _ 10 a^-b^ + 6 a6* - fts. 

3. 64 a6 _|_ 192 aSft + 240 a^b'^ + 160 a^b^ + 60 ^254 4. 12 afts .f. &6. 

4. 243 x^ + 810 x*2/ + 1080 x^y^ + 720 x:Y + 240 xy* + 32 y^ 
6. 32 x^ - 240 x*6 + 720 x^fts _ 1080 x^ft^ + 8 10 x&* - 243 ?A 

6. ci2 + 6 ciorfs + 15 c^(Z« + 20 cW + 15 0*^12 4. q ^2^16 _|. ^is, 

7. 32 a^b^ - 80 a*ft*c2 + 80 ^363^4 _ 40 a^i,2c^ _}. 10 abc^ - cio. 

8. 243 ai'>6io - 162 a^b^cd^ + 108 a6^6c2(i6 _ 72 a*6*c8d9 + 48 a2&2c4(ii3_ 
32 c5di5. 

o xi% 6 X828 , 5 xs^s , 5 x4«o , 5 x22ri2 
32 16 422 

10 ^?^ _5 a86*c2 5 q6ft3c4 _ 5 ^452^6 5 «2jr;^;8 c^o 



243 324 216 288 768 1024 

jj 16 a^b^c* _ 64 g^ftgc^ff^ 96 a2y2c2^4 _ 04 ^7;c(y 16^8 
81 135 225 875 626 ' 

12 32 gs 80a*&2 80 a^M 40a2ft6 ipq^s 510 

x^ x^z x?z^ xH^ xz^ z^ 

13. a8+ 6 a26 + 12 ab'^^ 8 ftH 9 a2c_|_36 aiF,c+36 />2c-f 27 ac2+54 6c2+ 
27 c8. 

14. a8 - 3a26 4. 3^52 _ ^s + 3a2c _ 6a6c + 3&2c +3a2c-3?^c2+c8. 

16. 8 a^-Q a254. 1 ab^- ^ -12 a2c24-6 a&c2- f- ft2c2+6 ac*-l bd^-c^. 

o 

16. a* + 4 a*^ + 6 a%'^ + 4 afts _ 8 a^c - 24 a^^^ + 24 a2c2 _j. 24 abH + 
48 a5c2 + 64 _ 8 b^c + 24 ft2c2 _ 32 ac^ - 32 bd^ + 16 c*. 

17. a8 + 3 a^b + 3 a62 4. fts 4. 3 ^2c + 6 afec + 3 62c _ 3 02^7 _ 3 1^2^ ^ 
3ac2 - 6rtd2 + 3c2(i _ 6 5^^^ + 3 6fZ^+ c^ - 3c2(? + 3 J2c - dK 

18. aH6 a26 + 12 a62+8 fis 4- 3 ^i^.^ 12 52^ _ o ^'2^ - 24 abd - 24 62^ + 
3ac2-12acd+12ad2+6 6c2-24?>cd+24 6(Z2 + c8~6c2d+12c(22_8fZ^ 

19. (a^-4ab-^4b'^-2ac-4bc-2ad-\-4bd + c^-2rd-\- d^)^- 

20. 252x5. 21. - 476 x6y5 4. 476 xV- 22. 5tli term ^^^^^ 

8 ai2 
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XXI. a. Page 177. 



1. 2ab\ jQ 9a^, ^^ _?^. 22. Sa^h. 

2. Sx^y, * 6 6« '6 23. 2aa^. 

8. 5x2y«. 11. l?£y?. 18 2^. ^- " ^' V 

4. 4a26c8. ^'^P' ' ^y" 26. -I:^. 

6. 10 a:*. ,, ."^.^^ ««^V 26. — • 

18. Sa^bc. o Q 

« ^r^ 14. -2a*6«. '•"• r^ 27. -— 



18 gg 15. 4x^z*. ^^ 7^ g^ ^ 

13 y«* 16. -7a*6«. * S^^' * ^n' 



1. 


x-6y. 


5. 


a2 _ a + 1. 


6. 


2a;2_3x + 5. 


7. 


3x2 -2aj- 1. 


8. 


x2_2a; + 1. 


9. 


2 a2 + a - 2. 



b. Page 179. 

2. 2aj — 3y. 8. 9 a; + y. ^. bx — Sy. 

10. 1 - 6a; -f a;2. 16. 2x^ + y^ -Sz\ 

11. 2a;+3y-6«. 16. ab -2ac-{-Sbc. 

12. 4a;8 + 2a:* - a;^. 17. 2 a^ -\- b^ - Sc^, 
18. a;3-llx+17. 18. 2x^ - xy -\-Sy^. 
14. 5x2_3ax + 4a2. 19. l-2x+3x2_4a:8. 
20. aa*- 2 6x2^ 3c. 







XXT. c. Page 181. 






1. 


i-^y- 


2. ?+6. 8. ^-2. 




. X a 
4. — , • 




5 


y 2y 




y & 


6. 


'^+2. 


8. x2 + X - J. 


18. 


*' 2x + ^. 
2 3 




3y 


9. a2-|a + f 










« M 


3a 1 , 2x 


6. 


3x 6 


10. x2-3x4-i. 


14. 


1 . 

X 5 3a 




6 3x 


11. «%« *. 


16. 


4m2 + f n + 1. 


7. 


f + ^'-l. 


2 X a 


16. 


2x2 + 8+ i. 




8 2 


12. x2-x+i. 
XXI. d. Page 184. 




x2 


1. 


a + 1. 


6. 1 -2x + 3x2. 


9. 


3x2-2xa + 3a2. 


2. 


ax — y2. 


6. a + 2 6 - c. 


10. 


3x2_x-l. 


8. 


4a -36. 


7. 2a2-3a+ 1. 


11. 


x2-2xy + 4y2. 


4. 


1 4- X -f aja. 


8. 2x2 + X- 3. 


12. 


3x2-x-f 6. 



ANSWERS. 31 



. e. Pages 184, 185. 



1 ?-l 

2. 2a; -1^. 
3 




8. ^/ 2. 

4y 

4. * 2y3. 

y 


6. ? + 2-». 
y X 

6. ?-! + ?. 

o X 


9. 


o_ 


-i+t 


10. 2*% 



7. ?_4 + ?-^. 
a X 

Q 4a ^ , a; 
8. 4 H — 

X a 



i^-3. 



a y^ y 



[. f. Pages 186, 187. 

1. X — 7. 8. a + 2 X. 6. 1 + X. 

2 2 — i. 4. 1 + X — x2. 7. X — 2 a. 

w 6. 1 4- 2 X — x2. 8. a — 3 X. 

^' *-^- 14. 3a + 2x-^%4^' 



10. x^'\-(p-l)x-l. 



'Sa 9a2 
16. 1 - 2 X + 3 x2. 



11. a- — --^^---~ 16. 3x2-«-l. 

2 a 8a8 16 a^ ^2 

12. x + ^-^ + -^-. 16 

2x 8x8 16x6 18, a2_2a + 2. 

18 a*- — - — --^^ ^®- «^-« + 2. 

2a2 8a« 16aio* 20. a^+a-l. 

XXn. a. Pages 195, 196. 

1. 1. 9. 1. 18. i. 2^- ^^ 

X* X* a* 28. ^— 



A. ,*v a* 10 1 



6//,5 



^a' 



2. -=• 10 H_. 19. — • ^^ va 

a ^"- 2 a2 29. -^^^ 



«" '^ 2^x2 

43 11. y2. ao. >8. 21 

»• ^- to 1 1 80. -^. 

x^ 12. Qi 1 ^/flS 



5. 



a» "• "^' 22. A.. * y/a 

^"^ 82. 1 



X 



3 



14. 



« ?!. 28. -^. * 3Va« 

6. ^. "• 4 <X« „ 4 

15. 2 y^. 24. -i-. >^ 

7 2_^. 6 2^a 1 

• 5of8y2 16. x^. 25. 2^68. ^- -Ti^2 

^ ^ 17. A. ^ _^ 85. ^3. 

y» xa 2^c 86. ^a*. 



87. 


*^X6. 


88. 


1 

'■?/x 


39. 


1 


40. 


^a«. 


41. 


8. 


42. 


1 


48. 


25. 


44. 


h 


45. 


i\i' 


46. 


626. 


47. 


9. 


48. 


f- 


49. 


¥• 


50. 


^iW. 
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XXn. b. Page 198. 

1. a66«. 3 3a^. ^^ 1 3^. ^. 

2. ^- 10. 3c«-i. 18. a&2. 1 



y .^. .. . - 27. 



8. 



11. 



1_. 19. a + b. flf 



2/2«+36 -^ 20 ^ 28. abih^-cfi)'^. 

4 _1 12. i. (x2-2/2)3« 29. a"(«-i) + a. 



«* 31. a4"(^-«). 



^' 9^%^' "• -O* 22. 6l 32. x^ 

e- lO"-^- j4 ^i 28. *V 88. ^. 

7. 4 Ift'. *'+». 24- ^^- 84. x^y"^. 

y^ 16. i-. («-*) 86. 2«». 



1 



.i o.fi /.z 



8. a;^. x^ 26. c^. 86. J. 

XXn. c. Page 200. 

1. 12x^-20x^ + 41 - 15«-^ + 24a;~^. 

2. 9a^-9a*-25 + 23a"^ + 6a"^. 

3. 2 c2« - 9 c"' - 34 + 31 c-« - 6 c-^. 

4. 8x3«+ 14x<»-3x-«-9x-3«. 16. a2 + 2a - 16a-2 - 32a-8. 

6. 7x^-2x^^ + 1. 16. 1-x^' - 2x^ + 2 xi 

6. 3a*-3a"3^ + 2a-i. 17. 4a^-8a^-5 + 10a"^+3a"^. 

7. 8a-2 + 7a-i + 6. ^3^ x* - 2xU 4x-^ - Sx"*. 

8. 5fti4 46U36-* + 26-i ^3 i_2a-2ai. 

9. 7 a2x 4- 3 ax _ 4. , _ 1 _ g 

10. c2» - 1 + c-2». 20. 2 X* - 3 X T^ _ X 12 . 

11. 3x*-2 + x"*. 21. 3x-2-3x-i2/* + y. 

12. 6a*-3a* + 4. 22. 2x^ - 3?/* + 4x"V. 

13. 2x2--4 + 3xi 23. 9xV + 2xVi-9. 

14. a2'-3a*-2. 24. Jx-i + l--3y^. 

XXn. d. Pages 201, 202. 

1. a;-4x*-21. 3. 49x2-812^-2. 6. a^-^ + ^a'^. 

2. 16x2-8-16x-2. 4. x^-^-x-^'y^. q a^' + 2 a*"^* + a*. 
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2 2 

_? Q 1 /,7 2 _L /y~3 

s'. 20x2ay2.+ 13- 15^-2ar2\ 10. 9x2-+16i/2*- 16 ^2^-26 x'^-. 

11. a^x _ ^x _ 7 + flj-x 4. rt-l'x, 

12. x« + a; « + a;2-2 + 2x «-2x «. 

13. 2 a + 2 (a2 _ 62)i. 

14. « + 6 4. (a _ 6)-i - 2 (a + 6)*(a - 6)"*. 

34. x4« - 2 x3« + 4x2» - 8x» + 16. 

26. x2 + 2x2 +x - 16. 

26. 4x^ + 16x^4- 16- 9x"^". 

27. 4-x^ + 4x + x2. 

28. a2* - 49 - 42 a''^ - i) a-2=». 

29. a^(a^"-2 6^). 80. 1. 

31. 4^- 32. ^. 

23. x^ + x+ 3c^ + a;^ + l- x3 4_2 



TTTTT a. Pages 205, 206. 

1. ^^x*. ^Q _1_. 16. >«, >i<^. 

1_. -\/ai 16. i^a6, '^a^. 



15. 


X* - 3 a*. 


16. 


x + 3x*4-9. 


17. 


a=^4-4. 


18. 


x2«- 2x« + 4. 


19. 


X 

C« + C"2. 


20. 


l + 2a-i + 4a-2. 


21. 


a2«_x8. 


22. 


aj-3 _ x-2 4- x-i - 1. 



^- A/a* .11. S/.T,;s 



17. ?t^«9^ '^xi6, «{/x^. 



x^y\ 18. ^>8, '-^a^io. 

12. -^a". 1®* Va^&*, Va^ft^. 



4. '^a\ 

5. Ij/a2i. 

6. ?J/a*. 1 20. ^y^i8^, ^^6^. 
"1 2» 13. n,^;; — * 

7. \x^- \ ^^2,. 21. ^126, ^121, «/13. 

8- V'^''". , 22. «/64, «/81, «/6. 

9. -Va^- 14- \aV. 23. ^, ^, ^. 



XXni. b. Page 207. 

1. 12V2. 2. 7V3. 7. 35^5. 8. 7^3. 12. Saft'^Vs^. 

3. 4^/4. 4. 6«/2. 9. 5^/5. 10. -9^3. ^3 ,^4 ^^ .^^ 

5. 15V6. 6. 24Vo. 11- 6aV«- 
D 
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15. -vTSft". 

16. J ^14. 

17. —SxyVix. 

18. x^y^l^y^. 

19. a-y2P/x«. 

20. (a + b) y/a. 

21. 2(a;-2/)v^. 

22. V242. 23. 980. 



24. ^864. 25. ^750. 33. i^, 

26. VH/i^Vl54. ^ /x 1 ^ 

27. \/56. ^' ^jy' y^- 

28. V9a2y, 3aVy. 35. VxTH^. 
^/3^ 1 /_ — 



29 



36. J^. 
'a — X 



30. V8aa:, 2 Vox. 
81. \/2a. 32. Vo^P: 



a — X 



y/a^ - x2. 



1. 14^5. 2. V7- 

3. -i2vn. 

4. -16V3. 

6. 7^7. 



XXm. c. Page 208. 

6. 11^3. 

7. 0. 

8. 17^. 

9. 20v3 - 13V2. 



10. 3^6. 

11. 6V7 - 15V6 

12. l^Vil 

€7 



XXTTT. d. Page 209. 

1. 14^6. 2. 12 V3. 7. 14^. 

3. 10V3a. 8. 240^4. 

4. 30V3. 6. 288V2. 9. ^W^/^, 

6. ^J'x^^:!. 10. ^^3j|6i. 



11. - 



2V2 



a 
10 



18. l^-. 



1. V5. 

2. V^^. 

8 

3. 4V10. 

4. 3^3. 

6. ^. 



XXm. e. Page 210. 
6. -V13. 7. V^- 

8- **• 9. ^j^y/2. 

10. 5Ll^. 

X 

11. 9.89947. 

12. 1.18035. 

13. 3.77964. 

14. 19.69592. 



16. 26.83284. 

16. 58.78776. 

17. .81649. 

18. .28867. 

19. .04472. 

20. .2566. 

21. 1.57485. 

22. .40316. 

23. .15309. 



1. 6x- loyx. 

2. 2x-2Vax. 

3. Qy/h + 6 V«- 



XXin. f. Pages 211, 212. 



^. x-\-y -y/x-^y, 7. 6 -f V^^^- 

6. 30+12^6. 8. 6«-6x -f5Va ^ 

6. 6V21-46. 9. x-l+v^c2^ 



X. 



ANSWERS. 



85 



10. x-i-a-Vx^ - g^. 17. 4x- 2V4x-^ - a^. 

11. 6a + ic-4Va2T^ 18. 2x^ + 2V x^ - 4y *. 

12. 1 + 8a-4Va + 4a2. 19. 2w + 2\/m^-n2. 
18. 2a-2Va2-a;'- ^. 20. 13 a2 + 5 6'^ - 12 Va* - 6*. 
14. a + « + 2-3Va + a;. 21. 63 - 18x Vl4 - 4x 2. 
16. 2V0. 22. 8x2-2Vl6x*-l. 
16. 16 + 6V10. 

XXni. g. Pages 213, 214. 

1. 113. 8. 172. 6. a -46. 7. x. 

2. -166. 4. -6. 6. 9c2-4x. S.2p-q. 

9. 2x. 10. 26 (x2 - 3 2/2) _ 49 a2. u. 11 ~ ^V^ . 

12. 3v^7-2V3 le 3^5. 20. 8-^42. 

13. 1?^=^. 17. -^. 

17 a-« 22. 3V2-2V3. 

14. 2+y6. ^^^ 4 + V16- 23. x-V^^^^' 
"v xt/ 

^^* "^ * 19. 6 + V6. 24. V^^To^ 



2 



21. y7-v2. 

5 



a. 



25- -^ 2 

^« 7a + b + SV^^^^ 31. 2 - V3 = .26795. 

3a + 56 32. 11 + 5V6 = 22.18035. 

^ 33. V^-V3 = . 50402. 

18 + x2 - 6 V9 + x\ 34 ^6 + 2 = 4.23607. 



27. 

28. V3 



X2 



36. :sZ5= 1.11803. 



29. 



5./30 + 6v-15-6v/2-6 gg ^ V^ - 5 ^ .09807. 

14 2 



XXin. h. Pages 219, 220. 

1. V5-\/2- «• V10-2V2. 11- 2-iV3. 

2. V10+V3. 7. 4V2-3. 12. 5VJ+Vi- 

8. V7-1. «• 2V5 + 3V7. 18. </3(V2 + l). 

4. V3 + V2. 9. 2V11-V3- 14- \/2(V3-l). 

6. 3V7 + 2V3. 10. iV^ + 1- \^' </6(V 2 + l). 

16. VoT^ + Va - 6. 13^ j3cL±^_J^L:i^. 

17. g - Vax - gg. ^ ^ ^ 

18. y^Kp-^^l^ 20. ^IiL^+^ 



— g + g' 
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21. V2-^l. 26. y2(^o-^^S). 31. V5 + V3. 

22. V^ + l- 27. V^-l. 32. V7-V2. 

23. KV^+1). 2g v3-M. 33. 2V2 + V^- 
24- ■^(>/-^+^)- 29. V^-1- 34- ^V^-vT. 
25. V'"-V-- ^^- 4 + V-^- 36. V11 + 3V2. 
36. 33 +3^ . 2^ + 3 . 2 + 3^ .2^ + 3*. 22 + 2^ 87. ^^ + ^^ + 1 . 

38. 32 . 2* - 3* . 2 + 3^ . 2^ - 3 . 22 + 3^ . 2'^ - 3^^ • 2^. 

ni 26 21 ift 11 

gg 25 + 2 ^ + 2 "^^ + 2 *^" 4- 2'^ + 2"^' + 1 

31 

11 101 2 IJO 11 

^^j 6"?" 4- 5'^ . 3^ + 53 . ?,i + ... 4- 5^ . 3 ^ + 3"^ 

598 

41. i (3^ _ 3^ 4. 3! _ 3S -|. 3J _ 1). 

42. 8-4.7t + 2.7i-7i . ^3^ 3 

9 ^ 



1. 14. 

2. 33. 

3. 20. 

4. 44. 



1. 49. 4. i}L. 7. .6^. 10. 9. 13. 4. 

2. 4. 6. 16. 8. \. 11. 4. 14. 50. 

3. 49. 6. 04. 9. f 12. 1. 16. 11. 16. 3. 

XXIV. Page 226. 

1. 5V2V-1. 2. 18V3\/^. 8. UV^. 

4. 9V5>/^. 10. 6 + >/^4-rt. 

6. 88axV-~l. 11. 8 + 2V^2-12V-54-3Vl0. 

"'^^ ~^- 14. 2^2-2^3. 

8. 2 4-V-2-2V-3 4-V6- 2 « - 2V 2 4- av/2 - 2 

9. -2V6-3 + 2V10 4-V1S- 2 ' 







xxm 


. k. 


Pages 220, 221. 






6. 


13. 




9. 


7. 


13. W. 


17. 


1. 18 9. 


6. 


?. 




10. 


¥• 


14. \\, 


19. 


{h - ay. 


7. 


V-. 




11. 


144. 


16. 5. 


20. 


(a - hy^ ; 


8. 


9. 


XX 


12. 
Ul. 


2. 
1. Pag 


16. 12. 
E 221. 




2a-b 

1 
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16 3 + \/^^ jg iax V^^ 22. ±(l+4\/^r3). 

11 * ' a-^ + X- ' 28. - j% + II I. 

17. _ 19 -6^10. 20. ±(2 + 3\/^^). 24. --^^^i. 

18. -^V 21. ±(5-6V^=i:). 26. i. 

XXV. Pages 229-232. 

1. 40. 2. 60. 8. 55. 4. $52. 5. 54. 6. 42. 

7. 48, 23. 9. 17y\' past three. 11. 5f J' past two. 

8. 21-f\' past one. 10. 32^*^' past six. 12. 378, 216. 

13. 15 persons ; 5 dollars. 14. 8 yards at $ 4.50 ; 16 yards at $ 4. 

15. 17, 15. 16. 64. 17. 2^ miles per hour. 

18. 21 y\' and 54 j^/ past seven. At 6j^' past. 19. j\. 

20. 10 P.M. ; half-way. 28. 30 miles. 26. 4 and 3 gallons. 

21. 1^ hours. 24. $36000. 27. J and f of a pint. 

22. $200. 25. $200. 28. -^^ miles. 

29. 111. 80. Coffee to chicory as 7 to 2. 

81. c — b and a — c lbs. 82. -, -yards. 84. 60 miles. 

a b 

Miscellaneous Examples IV. Pages 232-234. 

2. 1 4- 4 a* - 2 a8 - 8 a36 + 3 a26 + 7 a'^b'^ - 6 «&» - 2 a - 2 aft^ ^ 
2 M 4- 2 68 4. 5. 

8. 4x^-2xy+y^. 5. i. (a + 8)(rt-8); ii. (a-S)(a^+Sa-^9). 
6. 0. 7. 4. 8. 48. 9. x-S. 10. a'^\ 

11. 4 ^21 - 4 V2 -f f v^4. 12. —^ — 18. 24J. 

14. — 16. (1 - «)8(1 + X) (1 + ic + a;2). 

a-\- b — c 

16. ic = 3i w=f. 17. ^-^+1. 18. x^-t-^x-l. 

3» if 2 2 2 

19. i. } ; ii. — IJ. 

20. i. ic* + 12a;8a + 54x2^2 4. 108x^8 + 81 a* ; 

ii. 32 ic6 - 40 aj4a + 20 xV - 5 x2a8 + | xa* - ~ 21. 97. 

22. i. (x-12)(x + 3); ii. (2x-7)(x4-2); 
iii. (a262 + x^ - 3 abx)(a^b^ + a;2 + 3 abx), 

23. i. 15 + 15 V5 + 6V3 + 6V15^ ^ ^ 3 

13 ' ^ 



88 ANSWERS. 



24. (»-t)(» + 5), 2, and - 1. 

25. i. X = 1, ?/ = 3, 2 = 5 ; ii. a; = 4, y = — 6. 

26. l+v^ITs-X^. 27. ajM. 28. 252. 29. a - b. 

2 

30. i. (a + 6) ; ii. X = a, y = 6. 81. 80 cents, 30 cents. 

32. 2X2 + X-I-1, y + 2 4--. 88. a;*^ 84. y/2 - b^/'S -2y/6 -S. 

y 

XXVI. a. Pages 236, 237. 

1. ±2. 8. ±V3. 6. ±VV-. 7. ±VH- 

2. ±3. 4. ±4. 6. ±aVf «• ± <^- 

XXVI. b. Page 239. 

1. \\ -5. 9. -V. -¥• 17 « _«. 21. i^, -^. 

2. 11, V- 10. I, f. • 3' 5 3 4 

3. 3, I 11. f , - f 18 ^ - ^. 22. 3, - f 

4. -V-,-2. 12. ^-3. • 7' 3 23 
6. 1,5. 13. -?, - J. iQ 7A: * 
6J,-V-. 14. ,V-f. ''•T'-2- 24. 4,f 



7. 1,-5. 15. -^,^ -f. 20. -^-^, -?^. 25. ^^l±Vl + ft-«! 

8. ^, - 3. 16. 3, - 1. 4 3 a 
23 c (Z 32. 2, -V-. 37. 0, 3^f. 

d' c* 33. 2,-8^. 38. 6-2c, c-26. 

27. 2, i. 84. 4, 1. 39 4^ ^ 



9 



^®- ^' '^^ 35. — . 40. 4, - 

29. 11, 2. ac . 

30. 4,f 86, 0, -^^^±^'. *^- ^' 

31. 6, f J. c + d 42. 2, - tV 



_ k 
s* 



XXVI. c. Pages 243, 244. 

1. f , - 3. 8 17zbV89 14. J, f. 22. |, - J. 

2. f , - 5. • 10 15. ^^ _ 3. 23 9a^ _ 4a 
8. l,i. 9. 7, -|. _ 4 3 

4 3.±^. ,0 l±vl3. ;;• ./L5 24. ^,^. 

*• 2 A^ Tjy» ^- 4 3 

6. -4, -i. „ 1 o "• ^'~*- 05 5& _Z^. 

7±U ^'~ !»• ?'-l^- 3" 3 

^- -2 * 12. 3, - J,i. 20. ^, -}. 26 ^ -^^ 

7. 1, - J. 13. h - 1- 21. f , - f • a ' 



ANSWERS. 39 

27. 2 a, 2 ft. ^ Q 2aj._b^ 3^ 0, ^^^. ^^' '^^ ''^^ 

28. 2 a, -8. '3 a 

32. 2. What equation does the value - | satisfy ? 

38. 1, - f |. 34. -5f , - -2^. 86. d, d - 2 c. 

36. 5. What equation does the value — 6 satisfy ? 

37. _ «' + 6^ 38. __c^, 2d. 89. od, oo, 0, 0. 

a + 6 2c-d 

40. - a, - 6. 41. I, - |. 42. 2, f f . 43. 5, V- 

44. 2 n - 2 (;k + m). 46. 1, ■^. 46. 1, ^^^^- 

47. a, ft. 48. c, a^ + &^ - «c - &c . ^^ ^ ^ ^ 50. 8, - 2. 

a + & -2c 

XXVn. a. Page 246. 

1. ± 2, ± 3. 6. 9, \, 9. ± i, ± 1. 13. 1, 22«. 

2. 1, -2. 6. 1, ^x. 10. 4, J. J*- i;'^-_ ^ 

3. 3,-2. 7. ±7, ±5. 11. ii. ;^- _\ ^^• 

4. - 2, - i. 8. ^ - i. 12. 3«, 2«. ^''- ^ ' 22«* 

XXVII. b. Page 248. 

^4.^/r27 iq ^ ^ - 3 zb ^1367 
1. 2, - 3, -^Y ' " 2' 12 



2. 2, - ^, } (1 ± VIO). 14. 3i:V6 ^ ^ ± V"- 83 . 

3 -1±V^ 5 ±V21 , % 3 + lo6 

3' ^ ' 2 16. 2, - i, £i^^2«2. 

4. 3±2V3, 2, -f. 

6. 2, -8, -3±3V5. 16. 3, -| 1±^^^. 

6. 3, - 2, 1, - 6. 



5 _3_tV-39 

- n3±v/277)r 17. 1, --, ^^ 

81 

8. ±2,-5,-1. 18.2,2,-4,8. 

9. 3,_|, ?±^. . 19. 3,-4.^1±2^^^. 

10. 2, §, I±^. 20. 1. 4, i±^. 

'24 2 

11. 1,1±2V15. 2^ 2,5,I±A^. 

12. 7, -1, 3±2V2. 2 
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XXYin. a. Pages 2r)0, 


251. 




1. 


x = 17, 11; 


11. 


X = 20, - 47 ; 


21. 


x = 9, 4; 




2/ = 11, 17. 




y = 47, - 29. 




2/ = 4, 9. 


2. 


x = 37, U; 


12. 


X = 22, - 87 ; 


22. 


X = 5, 4 ; 




y = 14, ;^7. 




y = - 87, 22. 




2^ = 4,5. 


3. 


a; ==53, 21; 


13. 


X = dr8, ±5; 


23. 


X = 7, - 4 ; 




y = 21, 53. 




y = ±5, ±8. 




2/ = 4, - 7. 


4. 


a: = 14, - 9 ; 


14. 


X = ± 13, ± 1 ; 


24. 


X = 10, 4; 




y= 0, - 14. 




y=± 1, ±13. 




2/ = 4, 10. 


5. 


x = 27, -19; 


16. 


x=±4, ±7; 


26. 


X = 12, - 2 ; 




y=.V.), -'27. 




2^ = ± 7, ± 4. 




y= 2, - 12 


6. 


a; = 43, - 25 ; 


16. 


X = 13, 3 ; 


26. 


X = 1 ; 




2/ = 25, - 43. 




y = S, 13. 




2/ = l. 


7. 


a: = 71, 13; 


17. 


x = 10, 5; 


27. 


X = 4, 3 ; 




y = 13, 71. 




2^ = 6, 10. 




y = 3, 4. 


8. 


X = 3:], - 41 ; 


18. 


X == 9, - 5 ; 


28. 


^ = i; 




?/ = 41, -33. 




2/ = 5, -9. 




7 

a 


9. 


X = 52, - 74 ; 
2/ = 74, - 52. 


19. 


X = 12, - 6 ; 
y = 6, - 12. 




•=i- 


10. 


a;:::: 43, -51; 


20. 


x = ll, -8; 


29. 


a^ = ±l; 




y = -51, 43. 




2/ = 8, - 11. 




2/ = ±l- 






XXVIII. b. Pages 252, 


263. 


• 


1. 


a^ = 7, 4 ; 


8. 


x = ± 7, ±3; 


16. 


X = 6, 3 ; 




y = 4, 7. 




2/ = ±3, ±7. 




2^ = 3, 6. 


2. 


X = 8, 5 ; 


9. 


x=±9, ±5; 


16. 


X = 4, - 2 ; 




2/ = 5, 8. 




2/ = ± 5, ±9. 




2^ = 2, - 4. 


3. 


X = 14, 9 ; 


10. 


X = ± 9, ± 3 ; 


17. 


X = 8, - 2 ; 




2/ = 9, 14. 




2/ = dr 3, ± 9. 




2/ = 2, - 8. 


4. 


X = 7, - 5 


11. 


*>• — . 6 8 • 

^ — ^y ^ t 


18. 


X = 5, 1 ; 




2/ = 5, - 7. 




2/ = f , f 




2^ = 1, 5. 


5. 


x = ll, - 7; 


12. 


x=±6, ±6; 


19. 


X = 5, 1 ; 




2/ = 7, - 11. 




2/ = ± 5, ±0. 




2/ = 1, 5. 


6. 


x = 13, 0; 


13. 


x = 4,2; 


20. 


^ = h - h 




y = 0, - 13. 




y = 2, 4. 




?/ = i» - i- 


7. 


X = ± 6, ± 4 ; 

1/ = ± 4, ±6. 


14. 


x = 7, -3; ^ 
2/ = 3, -7. 










XXVlil. 


c. Pages 256, 25 


r. 




1. 


a: = 4, - f ; 


2. 


x=±3; 


3. 


x = 12, 8; 




y = 3, - 20. 




2^=i2. 




y = 2, -2. 
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4. « = 2, J^; 10. x = ±4, ±6; 17. a: = 5, 3 ; 

2/ = 5 3. y=±2, ±4. y = 3, 5. 

6. aj = 4, 7; 11. x = ±3, ±4; 18. a; = 7, -6; 

,=1,10. ,, ^=±:'^f- 19. 'leiiJ; 

6. X = 4, - 3 ; 12. x = ± i, ± i ; y = 2, -6. 

y = l, -f y = ±h±l- 20. x=7, 1,4±2V7; 

7. a:=l, -If; 18. x = ±2, ±1 y=l, 7, 4 :F2v7. 
y = 4^ y^. y = ± 1, ± 2. 21. « = 4, 3, 6, 2 ; 

' 14. a; = ±2, ±5; y = f, 2, 1, 3. 

8. a5 = ±2, ± — ; y = db3, ±6. ^2. x = 2, f , 4, J ; 

IS r -4- 7 4- /q. y = 2, 6, 1, 12. 

9. a; = 2, I ; 16. a; = ± 3, ± 36 ; 24. x = J, } ; 

y = -^,-h y = ±6, T-^. y = f, i- 

26. a; = ±6, ±3; y = ±S, ±5. 29. x = ±2, ±3; y = ±l, ±2. 

26. x = 8, 2 ; y = 2, 8. 30. a; = ±2, ±3 ; y = ±3, ±4. 

27. x = 46, 6; y = 6, 45. 31. a; =±6, ±3 ; y = ±3, ±4. 

28. x = 9, 4; y = 4, 9. 82. a; = ±2, ±1; y-±l, ±3. 
38. a; = ±V3, ± Vi^; y = 0, ±6VA. 

34. X = 6, 3, 4 ± \/^)7 ; 2/ = 3, 6, 4 T V^97. 

36. X = 4, -2, ± >A^T6 -f 1 ; 2/ = 2, - 4, ± V^HlS - 1. 

36. X = 4, -2, ± V^^ll + 1 ; y = 2, - 4, ± V^II - 1. 

37. X = 3, I ; y = 1, - 3. 11. x = 9, 4 ; 2/ = 4, 9. 

88. X = 2, 1 ; 2/ = 1, 2. 42. x = 9, 1 ; 2/ = 1, 9. 

89. X = 729, 343 ; y = 343, 729. 43. x = ± 25 ; 2/ = ± 9. 
40. X = 16, 1 ; 2/ = 1, 16. 44. x = 4, ^ \y=h H- 

45. x = ±5, ±4, ±f, ±2; 2/ =±6, ±4, ±10, ±8. 

46. x = -6, Li^^EIl; , = -3, l±3VEii3. 

2 ' ^ 4 

47. x = 6,^i-:^l±:^;3/ = a, a(lTv'3). 

48. X = 0, 9, 3 ; 2/ = 0, 3, 9. 49. x = 0, 1, Jf ; j/ = 0, 2, ^s^. 

51. x = 5, -1 ; 2/ = 1, -5; 2; = 2. 52. x =±3 ; 2/ = =F2 ; 2; =±5. 
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XXIX. Pages 261-263. 

1. 13. 8. 7, 8. 6. 15, 12. 7- 7 hours. 

2. 45, 9. 4. 3. 6. 9. 8. 7, 5. 

9. 90 yards, 160 yards. 10. 55 feet, 30 feet. 11. 36', 60'. 

12. 6. 14. 20. 16. 3 feet. 18. 121 square feet. 

13. 5 dollars. 16. 12, 8. 17. 4 inches. 19. 4 cents. 

20. 40, 12 ; 30, 16 yards. 21. 56.' 22. 50. 23. 6} miles. 
24. 25. 25. 75. 26. 20, 30 miles an hour. 
27. 40 and 45 miles an hour. 28. 10 gallons. 

29. A, 16 ; B, 14. 30. Distance, 12 miles ; rate, 8 miles an hoar. 

XXX. a. Pages 270, 271. 

1. Rational. 7. x^-2z-l6 = 0, 

2. Rational. 8. a;2 _^ 20 x -|- 99 = 0. 

3. Equal, but opposite in sign. 9. x^ — 2 ax -\- a^ — b^ = 0, 

4. Imaginary. 10. 12 x2 - 28 a; + 15 = 0. 
6. Imaginary. 11. Ibx^ -{-2ax — Sa^ = 0. 

6. Equal, but opposite in sign. 12. 8 x^ — 7 x = 0. 13. — J. 

16. Sum I, difference — ^, sum of squares -2^. 

17. x2-6x-f4 = 0. 19. 30x2-f(6a-56)x-a&=0. 

18. x2 + 4x+l=0. 20. 4x2-16x + 9 = 0. 

21. (a2-62)a;2_2(a2+62)x+a2-62 = o. 

22. 4a&x2-2(a2-|.62)aj^a& = 0. 2^ qr^(Spr-q^) 

24. 



g2 _ 4pr p-^r 

^ 29. P = p(p2-3g), Q = ^. 



25. -^. 30. 62a;2_(«8_3aft)a; + 5 = o. 

g* — 4|)rg2 + 2pVi 31. 2h^ = 9dc. 

^^' pi 32. 8x2-20a8x-a« = 0. 

XXX. b. Pages 274, 275. 

1. 3005. 2. - 102. 8. - 37 a». 

7. (x-l)(x-2)(x-3). 11. (x-2)(x-5)(x + 7). 

8. (x + 2)(x-3)(x-4). 12. (x+l)(x + 2)(x-ll). 

9. (x4-2)(x + 3)(x + 4). 13. (x + l)(3x -f 2)(2x - 1). 
10. (x-3)(x-5)(x4-7). 14. (x + 2)(3x - l)(2x - 3). 
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16. 5. jp_ jQ d-q* 82. ±3 a. 

16. 10. Wq * 2a«-c* ^ — 

17 ^ 19 ^^ «t « 2^- ±V— • 

!"• -• !"• -7-* 21. 6. ^ m 

a 

25. (6-c)(c-a)(a-6)(a+6+c). 26. (6 + c)(c + a)(a + 6). 

XXXI. Pagb 278. 

1. a; = 29, 21, 13, 6 ; y = 2, 5, 8, 11. 

2. X = 1, 3, 5, 7, 9 ; y = 24, 19, 14, 9, 4. 

8. a; = 20, 8 ; 2/ = 1, 8. 7. « = 7 m - 5, 2 ; y = 5 w - 4, 1. 

4. x = 9, 20, 31 ; y = 27, 14, 1. 8. x=13m-2, 11 ; y=6m-l, 6. 

6. x = 30, 5; 2/ = 9, 32. 9. x=21 m-9, 12; y=8m-6, 3. 

6. « = 60, 3 ; 2/ = 3, 44. 10. x = 17 w, 17 ; y = 13m, 13. 

11. X = 19 w - 16, 3 ; y = 23m - 19, 4. 

12. X = 77 m - 74, 3 ; y = 30m - 25, 5. 

13. 11 horses, 15 cows. 14. 101. 

15. 1147 ; an infinite number of the form 1147 + 39 x 66 m. 

XXXn. Page 282. 
1. x<2. 2. x>l. 8. x>6. 9. ^5-±-^. 11. a» + 268. 



Miscellaneous Examples V. Pages 283-285. 

1. -6. 2. a(6-2 6+c). 3. 7^^ 4.48,9,3. 5. a^V^^. 6. i.6;ii.8. 

7. 32 a6 - 240 a*62 4. 720 a86* - 1080 a266 4- 810 a68 - 243 610. g. 0. 

9. tV 10. i. 47V3+2JV6; ii. h/^^^, n. i. 2l^- '± 3^ 1. 
12. X < 3. 18. Breadth, 14 yards ; length, 18 yards. 

14. i. x = l, i,y = J, 1; ii. x = ±l, ±^^\ y = ±2, ^ii^- 

5 10 

16. i. x(x+15y)(x-3y); ii. (x - 82/)(3x- 7y). 

• 16. 17. X = 8, y = 2. 18. 13, 9. 19. -• 

20. i.26; ii. f, - ^/. 21. 4, 1. 22. i. — i— ; ii. ^^^^ "" ^^ • 

28. 10, 10}, 16J acres. 24. i. 16, - 4 ; ii. 6, }?. 26. 2. 

26. ^ + V^ + V^^, 3^ + 3* . 2* 4- 6 + 3'j . 2^ + 3K 4 4- 2I 

6 

27. i. ±(2^2 + 3); ii. ±(2 + 3\/^). 
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28. i. (a-3x + 4)(a-3a;-4); il (7 x^ - S y) (^9 x^ -{- 21 x'^y -h 9 y^) 

29. i. X = y/2, 2y/2,y = 2 V^, ^2 ; ii. a; = 1, 2, y = 2, 1. 

30. 160 yards. 31. i. 2a;2 + Sxy -i- y"- ; ii. - - I -\--. 

32. i. « = 1, 2/ = 2, 2 = 3; ii. J. 

__ .2 .. a;2 -8a:y + y2 

33< 1. — J 11. s ; is o* 

34. 42 miles per hour from B to A, 48 from A to B. 

^fi i 9 o -l±v/38 ... (a; = 5, 3, 4:iV^r97, 

36. 1.2,-3, -^^,ii.|^^^^^^^^^___ 

36. x'^ -imnx-(m'^ - n'^y = 0. 38. a; = 1, | ; y = 2, 3. 

XXXm. a. Pages 290, 291. 



1. 


6:1. 


4. 


2x:Sy. 7. f 10. 3:4. 16. 11. 


2. 


1:2. 


5. 


36:4a. 8. 4:1. 11. 5:4. 17. 27. 


3. 


1:5. 


6. 


: 1. 9. 17 : 7. 16. 21, 28. 
XXXIII. b. Page 295. 


1. 


he. 




4. 6. 8. ab. 19, 8 or f . 


2. 


6 63 




6. 4a;. 9. 4«2. 20. a; =17,?/ = 11. 


a 




6. 12x2/2. 10. 6a2a;. 21. 2 or 0. 


3. 


52/2. 




7. a:2. 11. 9a62. 22. 5 or 0. 
XXXni. c. Pages 299, 300. 


1. 


54. 




4. 21. 8. 18. 14. 25x3 = 272/2. 


2. 


27. 




6. 10. 12. 3a = 56. 16. a^ = 62. 


3. 


35. 




6. i. 7.16. 13. 6x = 7y. 16. ±6. 


17. 


20. 




20. 346 1 square feet. 23. 9 : 4. 


19. 


y = 6x 


-3 


x2 4- x3. 22. 20 miles per hour. 24. 1| feet. 
XXXIV. a. Pages 303, 304. 


1. 


161, 245. 


5. 5741,931. 9. -40J. 13. a+57d. 


2. 


59, - 37. 


6. 98,243.6*^. 10. 7.2. 14. 80 a- 796. 


3. 


34, 89i. 




7. 43. 11. 9.7. 16. 964, 9780. 


4. 


16, 9. 




8. -49. 12. 25 X. 16. 3.2, 25.2. 


17. 


- 387, 


-18900. 21. 779. 25. 493. 


18. 


-9}, - 


-99 


f. 22. -483. 26. 140. 


19. 


-4H, 


-361. 23. 980^. 27. p^. 


20. 


544, 4864. 


24. -5569|. 28. a2(4 - a). 


29. 


a2(3- 
2 


a) 


31. 30, 3. 34. 24, 2|. 37. 7, 2a. 

32. 25,-3. 36. 14,-1. 38. 20, -2x 


30. 


pq(p- 


4). 


33. 16, - 1. 36. 20, 4. 
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XXXIY. b. Page 307. 

1. 4, 11, 18,.... 4. 1, - 5, -2,".. 7. 43. 

2. 13, 10, 7, .... 6. 4, 5J, 7, .... 8. - 95. 

3. 3,1,-1,.... 6. -11,4,19,.... 9. -6^. 

10. 68, 05, ... 26. 12. - 6\l, - 6^^, ..."- 2^^, 

11. 912, ()oi^ ...70J. 13. 6.4, 5.6, ... - 5.6. 

14. 8.1, 8J, ...21-. 18. 13 or 20. 22. 1,4,7. 

15. 14 or 15. 19. 7 or 8. 23. 7, 11, ir>, 19, 2:J. 

16. 8 or 25. 20. 11 or 24. 24. 2, 5, 8, 11, 14. 

17. 9 or 86. 21. 12,13,14. 26. 131. 

XXXIV. c. Pages 310, 311. 

1. 48, 384. 13. 162, 54, 18. 26. IJIf. 

2. hih' 14. i, 2, 8, 32. 27. ojf. 

3. 1,3-1^. 16. -28, 14,...f 28. Jf«,|. 

4- -^V. -ttVt- 16- i?. 5»-3. 29. K^-1). 

5. 128,1. 17. 384,765. 30. |(l-22p). 

6. 1,625. 18. -1458,-1092. 40(3 + v3) 

7. 512. 19. J, 127|. 3 

8. -4374. 20. 75^12^3. ^aja'^ - 1) 

9. -\\K 21. 30i, 455. rt - 1 

10. -.32». 22. nV)r.6}2?l- oo 585 ^2-292 

11. x^p-\ 23. 2n. 2 



gy 



12. 



J_. 24. IxW?- 34. 364(^6 +V^) 

r28' QR 12 8 1 

XXXIV. d. Pages 312, 313. 

1. 27. 4. '. 7. ii- 

2. 24. 5. 1. 8. ^Tj. 

3. 1. 6. If. 9. J. 

13. ^. 16. V/6^,Ji|,W-. 

14. I, f, t,-. 16. ^^, -i, 1,-.. 

22 1^<> + QQ V2 26. 128, 32, 8, 2. 

8 ' 27. 1115, $30, $60, $120. 

9(3v/6 + 2V2) 28. 1,3,9. 

46 





10. J. 




11 8 




12 -2 5 


17. 


9 9 9 
^4' "~32» 1C» ••• 


18. 


75, 60, 48. 
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XZXIY. e. Pages 317, 318. 



1. 


f 


2. 


A. 


3. 


-4. 


4. 


3 
n 


5. 


— .1 _i 1 


6. 


4, 2, H, .. 



21. |{(p + 3)a-(p 



8. 2f 

9. IJ. 
10. f 

2 



11. 



a + 6 



12. 1. 

X 

- 3)x}. 



1 46 



13. ^^li?. 

X 

14. 5^, 7J. 
16. 3,4,6. 

16. H, li, 2, 3. 
19. 36jV27j. 
ao. 17J. 

23. 



-18. 



XXXY. a. Pages 324, 325. 

1. 120,5040,66,300. 6. 6. 7. 7 or 8. 10. 242880. 

2. (1) 2620. (2) 5040. 6. 36. 8. 2100. 11. 1596000. 

3. 8. 4. 126. 9. 455,816; (r=15). 12. 504000. 



. b. Pages 329, 330. 



1. 


(1) 9979200. 


(2) 151200. 


(3) 166320. 


15. 


230300 


2. 


420, 360. 


6. 168168. 


10. 180. 


16. 


66. 


3. 


18. 


7. 34650. 


11. 11520. 


17. 


127. 


4. 


1023. 


8. 120, 144. 


13. 6. 






6. 


m*. 


9. 1296. 
XXXVI. 


14. 360. 
Pages 333, 334. 






1. 


(«)tV w ■ 


h' (c) ^^. 


W i. (6) ^vv 


2. |. 


3. 2 



5. 43 to 34. 6. 952 to 715. 8. f. 



9. tHi- 



1. 0. 



Miscellaneous Examples VI. Pages 334-337. 

8. i. 4, —1 ; ii. ^. 



2. i. 2x2+5^+5; ii. ?!-x*-a4. ®* ^f^* 
2 a* 10. 24 D 



3. 234. 

4. 2V6-^^. 

5 

5. i. I ; ii. 12. 

6. X = 2 a — 3 6. 

7. » = 5, d = 4. 



10. 24 miles, 12 miles. 

12. x2 + 2x + 3. 

13. i. X = 7, — 4 ; 

y =+4, -7. 

ii. x = ±4, ±Uy/^- 

y = ±h ±f\V85. 

14. 2 a. 16. 14. 
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16. i. 2, -1; ii. V^FT^. 19. 1. aO. 14,8. 

17. 6, 21. 21. 9, 8, V, -. 



2 b 



22. 34650. 



^** ^* 6' 2^ ^^' "^' ^' 23. i. 2; ii. 6; iii. 361 ; iv. a, ?>. 

iii. 1 ; iv. X = 7, —3/, 24. «62 =(1 + nyac, 25. - 15. 



W — 1 1 — 5 6 



26. 47712, 69897. 



27. 45 and 60 miles an hour respectively. 28. Sx^ — ^xy -{-S y^. 

29. .97947. 80. x{x - a). 81. 678. 

32. i. a; = 3, — 4 ; y = ± 5. ii. x = J, 1 ; y = 3, 5. 

83. 14. 34. 104 rods in length, and 65 in breadth. 

3b. I x=±y/2, ±2; y=±2, ±y/2. ii. x=};y=3. 36.6,4. 

87. i. ^M«? ; ii. _ 448 a^bh^o . ni. _ ^o^vWy. 
610 216 

38. 60. 39. 1. 4 ; ii. X = 1, y=4. 40. 2px^-(p^-{-4q')X'i-2pq=0. 

XXXVn. a. Paqes 344, 345. 

1. X* + 8 «8 + 24 x2 + 32 a; f 10. 

2. «6 -f 15 «* + 90 a;3 + 270 x'^ + 405 x + 243. 

8. a^ + 7 cfix + 21 a^x^ 4- 35 a^x^ + 35 a^x* + 21 a^ + 7 aa:« + «"'. 
4. aS - 5 a^x + 10 aS^a _ lo a^x^ -^bao^-x^. 

6. 1 - 10 y + 40 y2 _ 80 y« + 80 y* - 32 y^. 

a - 21 aJ , 189 a^ 945 a* , 2835 a^ 5103a2^ 5103a 2187 
b b-^ 68 6* b^ 66 67 

7. 64 -96aj + 60x^-20x8+ -----f^ 4-^- 

4 8 64 

8. 16x* + 16x8y + 6x2y2 + a:2/'» + |^- 

9. a»x9 + 9 a^a^sy + 36 a^xV + 84 ahfiy^ + 126 ox^y* 

126x*y5 84 xV^ 36 x V 9xy« y^^ 
a a^ a* a" a^ 

10. 220 x«. j^ 210 17. 32-40x2 + 10x*. 

11. -448 2/^. ' «^* 18- 11^20. 

-. 5 103 x*q6 19. — Wf a9. 

12. 21876 a86*. 15- — f^- ^ ..^O. 

13. 5440x8. 16. 2 X* 4- 36x2 + 18. 21. ^^^^^. 

XXXVn. b. Pages 360, 351. 

1. The 8th. 3. The 2d and 3d. 5. The 11th. 

2. The 9th. 4. ^Fhe 7th. 6. The 6th and 7th. 
7. r=7 ; excluding the value r=4, which makes the terms the same. 
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8. n = 40. ^^ \2m ^^ l^x» ^^ ^^^^' 

9. 3r=3?i+2. |w|wi |_»|n 13. 262144. 
,. n(n — 1) •••(» — r + 2) ^,,_ . . 



n(w — 1) ••• (w — r + 2) ,,_ . ., 
r — 1 ^ ^ 



JL/1^3^ 15^.85_x_'^...Y 
' n 0^ 2a2 2a3 J 



24. — 

a 



16. a6 + 6 a6 + 15 «* + 20 aS + 15 ^2 + 6 a + 1 ; 
5c6 - 12 x6 + 54 x* - 112 a;8 _^ 108 x^ - 48 re + 8. 

16. l + ix- Jic2 + /i-ic3 . 23. l-a; + fx2_ 5a;3 + 

17. 1 + 3.x-,3,x2 + t|^x«-... 

18. 1 + |a;-/jx2+ ^§5.r3 

19. 1 _ 6^ + 27x2 - 108x3+ ... 

«^ ^ « .1 ^ ^ ^ >^ ^ 9ft 3 1 5 /V.4 _ 2 3 9 45 'j'9 

20. 1 + 3 x2 + 6 X* + 10 X' + •... ^°- T2B a; , --ffs^iV ^ • 

21. 1 - 12 X + 90 x2 - 640 x8 + . ... 26. V ^^^ 2VV a;^°- 

22. 1 _ j3^x+i3^x2-3\x3+.... 27. -4x8, (-l)'(r+l)x'. 

28. -^xe, _l-3.5...(2r-3)^ 

1024 2'- [r 

29. _^x% _ (>i-l)(2n-l)...{(r-l)n-l} ^^ 
a^'+i ' [r 

30. 4.95967. 31. 4.98998. 32. 1.98734. 33. .100604. 

34. 2x4 + 24x2 + 8. 36. 140^2. 

35. 2x(16x4-20x2a2+5«4). 37. 2(365 - 363 x + 63x2 - x^). 

38. 262. 42. 1305, -1365. 46. -^^a^K 

39. - -W- xi4. 43. ip ai', - |J a^^. 4- 16 M 

40. 110666 a*. 44. -Wa;^. * 243 a^' 

41. 81a866. 46. ^^^k^^- 48- (r+l)af. 

43, ( r+l)(r+2)(r + 3) ^^ ^^^ ^_^^,_, 1 . 3 . 5 ... (2 r-3) ^. 

61 . ^...4 n.8.6.2.1.4...(3r-14) ^, 

^ 3»-|r 

82. -1848x18. 63. -i-^-p^afi. 

XXXVm. a. Pages 358, 359. 

1. 2"> — lo» — 1? ^. 2. f, — 4, — ^i Tj. 

3. 6, J, 125000, 1, -1, 2.89, .01. 4. ^loga. 6. -5 logy. 

6. 3, 2, 0, -1,-1,-4, 1. 

7. 1.5706780, 5.6705780, 8.6706780. 

8. 7.623, .000007623, 76230000. 

9. 2.8627278. 10. 3.9242793. 11. 1.4082400. 
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12. .7668178. 13. .8644286. 14. 1.4841414. 

16. log 7+4 log 3=2.7535832. 17. 6 log 2 + ^^ log 3- V =3.3922160. 

18. 1 log 2 4- i log 3 + J log 7 = .4797536. 

19. ^(71og2 - 3 log3- log 7)= 1.9661496. 20. Sixty-nine. 
i 22. 176. 23. .398742. 24. .500977. 

I 26. 2 - log 2 - log 3 - log 7 = .3767507. 



XXXym. b. Page 365. 

1. 1.6990. 6. 2.6532. 9. 2.5491. 18. .8186. 

2. 2.3075. 6. 3.7214. 10. 65.4. 14. .006983. 

3. .8280. 7. 4.0915. 11. 139.29. 16. .0030753. 

4. 1.5328. 8. 2.0087. 12. 10051.16. 

XXXym. c. Page 366. 

1. 4339. 2. -.21285. 3. 82.02. 4. -.017716. 

8. .005837. 7. 715333.3. 

6. 412636363636363.63+. 8. 13124242424242424242+ . 

9. -82400. 11. 3.46. 13. - 1.8 nearly. 
10. .001146. 12. 1.206. 14. 4.562. 

log3-log2' log3-log2 

log 3 



16. ^^31og3-21og2.^^ 



4(log3 - log2) " 4 (log3 - log2) 

Page 369. 

1. $ 128855000. 2. 87 years, nearly. 3. $ 1287.50. 

4. $2001.875. 6. $ 15375.80. 

XL. Page 376. 
1. — y; -f. 8. i; f. 6. 1; 0. 7. -|. 9. -^^^^ 



ay/S+1 



2. 9; J. 4. -V-; 8- 6. ; -30. 8. -i— 10. ^a. 

XLI. Page 385. 

1. Convergent. 2. Convergent. 8. Convergent. 

4. x < 1, or aj = 1, convergent ; a; > 1, divergent. 

6. Same result as Ex. 4. 6. Convergent. 7. Divergent. 

8. 3c < 1, convergent ; x > 1, or a; = 1, divergent. 

9. Divergent except when p > 2. 

10. X < 1, or X = 1, convergent ; x > 1, divergent. 

B 
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XLn. a. Page 389. 
1. »(4n.-l). 4. ««(2««-l). 



2. ^(w + l)(« + 2)(n + 3). 
4 



6. ;^(n+lX2n+l)(3n2+3n-l). 



6. 1)2 = ^2. 



8. ^(n + l)(n + 2)(3n + 5). ^ j^z^^laH, d^ = 21adK 

XLn. b. Page 392. 

1. I4.3x+4a;2 + 7x8. 3. i + Ja; - f x^^ tV«*- 

2. l-75c-a;2_43a;8. 4. § + f a + V*^ + f Jx». 

6. 1 - ax + a(a + l)a;2_(a8 + 2 a2 _ i)ic8. 

6 l_5^4-?^_^ 9 2 1 1.x 

* 2 8 32 128' ' 3x2 "^9x 27 81* 

7. _L + § + ^ + 27x2. 1^ l+i_2x2-x8. 
2x 4 8 16 X 

c , acx , a2cx2 aScjgS 

b l>^ 68 6* 

XUI. c. Page 393. 

1 i_?_^_^ 4 8/2 I ^ a^ , 5 x8 

2 8 16 * ^ -3^4 18^4 324^4 

O .^ X «2 rjfi . ,3X,3X2 X8 

^ 2Va 8ava l^a^^a 2 8 16 

3. a-^-^--^. 6. l + ? + 3x_2_3x?. 

2a 8a« 16a6 2 8 16 

XLn. d. Page 394. 

1. x = 2/-2/24.y3_2/4+.... ^_„ .?!!.?? .?^. 

2. x=y-3 2^24. 13 2,8_67 2/44..... *• -^-^"^ 2"^ 4"^ 8"^*"* 

4. X=y-1 jr + ^ 5^ +—. 



21/6 17 2,7 
6. ^ = y+3+l5 +-3i5r+-- 

_y 6y2 , (2 62 _ ac)y8 (6 68 - 6 a6c + aH)t 

O. X ■ TT "T" 



a a8 a^ a^ 



XLn. e. Page 399. 

1. _i ^—. 2. ^ 5_. 3. 



l-3« l-2x 3x-6 4x + 3 l-2x 1-a; 
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4.-^ + -^--^. 6. 1+i- ' » 



6. 



x-l x-2 x-S X 6(x-l) ,6(2x + 3) 

_1 1 8 

x-1 x + 2 (x + 2)2* 

17 11 17 



16(x + 1) 4(x + 1)^ 16(x - 3) 

g 41x4-3 16 ^ 3x 1_ 

* x2+l x + 5* * x2 + 2x-5 x-3' 

10. -^ ^— + ^ + '^ 



(X - 1)* (X - 1)8 • (x - 1)2 X - 1 
11. -i '- + -^ ^— + 2 



X-1 X + 1 (X + 1)2 (X + 1)8 ■ (a; + 1)4 

12. ^ : tzi)! (4 . 7'" - 4»-)x'. 

3(1 + 7x) 3(1 + 4x)' 3 ^ ^ 

13. -^ i— ; Ifll-fC-^ry 

3(1 -X) 3(2 + x)' 3V 2»-i / 

14 1 I 7 7 . ^.,7/ 1 1_\, 

3(x + 6) 3(x4-2)'^ .3V6»-+i 2»-+V 

16. -J^ — ; {l+(~l)r-i-2'^-2}x»-. 

1-x l + a l-2x' ^ ^^ ^ ^ 

3(1 + 2x) 3(1 - X) (1 - x)-2 ' ifi -r T^ y / 

17. + — ; 4»-i(12 + llOx'. 

4(l-4x) 4(l-4x)2' ^ ^ ^ 

18. -!- + —?_ Vj (-l)'(3r + 5-?:^W. 

l4-x^(l4-«)2 2 + 3x' ^ ^V 2'/ 

19. + l-3x reven, i{(-l)2-3}x^; 

2(x - 1) 2(1 + x2) ' »iiiv y / , 

rodd, _|{l+(-l)V}af. 

21 f «'-"' I ft^' I <y+' ]y 

■ l(a-6)(a-c) (6- c)(6- a) (c-a)(c- 6) i 

__A_ 2 1 2 . f^ , 3_6r^1 

(2-a;)« 2-x (l-x)« 1-x' I 2'+« / ' 



ZUn. a. Paob 409. 

1. f *. ¥. H. II. W. m- 8- i. «. A. A. i^ftr, ifl/*j, iWr- 

8. f V. '^. H. i«. W. Vifi?- 



52 ANSWERS. 



4. 1 -i ; — ; — and — . 

2 4- 2 + 2 + 1 + 1 4- 2 + 2 12 60 85 

6. -1- -l-J-^?^l;-_L_ and 1 



3+54-8+0' 802 ' 131(802) 131(933) 

6. J- 11J_J_ A_ J-l;i^.; _J_and— 1- 
3 4.3_l_34.3_l_3_l_3_l_3' lou 33(109) 33(142) 

7. J_J_ 1_ A_ 1_J__L1.11. J_and ^ 



3 -f 5 + 1 + 1 + 3 + 2 + 1 + 5 ' ^35 ' 666 1020 

8. UJ-^A_ 1 l;I-;_Land ^ 



2 + 1 + 2 4- 2 f 1+ 3 ' 19 ' 152 216 

o 1 . 1 1 1 1 1 254 1 ^. 1 
9. 1 H ; — ; and 

7+5+6+1+3 223 30(223) 36(259) 

,rt 1 1 1 1 1 1 1 1 63 1 o„^ 1 
10. — — : — ; — and 



3+3+3+0+1+2+ 1+ 10' 208' 33(208) 33(241) 

11 A . 1 1 1 259 1 „ ^ 1 

11. 4 H ; ; and 

3+6+3 60 1140 1501 

12. -1— and ^ 13. — • 

(203)2 2(1250)-2 115 



XLin. b. Page 412. 

1. i+JL_L...;20. 2. 2 + A_...;2889. 

1+2+ '15 4+ 1292 

, „ , 1 1 .485 A 9 _. 1 1 . ^9 

2 + 4 + 198 1 + 4 + '35 

,. Q , 1 1 3970 c Q , 1 1 1 1 1 119 

3 + 6 + 1197 ^1+1+1+1+6+ 33 
1111 116 



7. 3 + 

8. 4 + 



1+2+1+6+ *' 31 

_!_ J_ J_ _1_ J_ J . 197 

1 + 2 + 4 + 2 + 1 + 8 + *** ' 42 ' 



o o , 1 1 . 1351 in ^ _L. 1 1 1 1 198 

2 + 6 + '390 1 _|_ 1 4. 1 + 10 4. '35 

.. « , 1 1 1 1 1 1 161 

11. o -\ : 

1+2+2+2+1+12+ 24 

12. 12 + JLA__JL_1_J_^_1___L;253. 

1+1+1+5+1+1+1+ 24 + ' 20 
1111111 12 



13. 



44.1+14.2+ 1+1+8+ '55 



14 1 1 1 1 1 .47 iR 1 . 1 1 5291 

6+1+2+1+10+ '270 ^10+2+ ' 4830 



16. 
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11111 280 



1+3+1+16 +14-3+2+3+1+ 16+ '351 

17. — ^ and — 18. — — and — I 

(05)-^ 2(528)2 (191)2 2(240)2 

19. m. 20. 1^. 21. 1 ^ 1 



401 433 2 + 2 + 2 + 

22. 4.+ — ^--i-J . 23. l + J-J-J—., 

1+1+1+4+ 2+3+1+ 

24. 4 + ^— -i ; _L. J_ J_ J_ L.... 26. VlO. 

3+3+ '1+2+3+3+3+ ^ 

26. Positive root of rc2 + 3 x - 3 = 0. 

27. Positive root of 3 a;2 _ 10 « - 4 = 0. 28. 4^2. 



XLIV. a. Page 418. 
1. 1 + a; 4 2-a; ^ l + «^ 



l__5a; + 6rc2 l + 23C + 3ic2 (1 - a;)8 

o 2 + 6a; - 4 — 7x ^ l — x 

a. • 0. -• o 



l + 2x-x2 1- 3a; +2x2 (1 + a;)2 

3. ^-^^- . 6. 1— — -. 9. i±^; (4r+l)x^ 

l + 3a; + 2a;2 i - x - x^ + sfi (l-x)^^ 

10. — ^±^ — ; {1+ (- l)^2»•}x^ 11. — %P^ — ; (1 + 20a^. 
I4.a;_2aj2' ^ ^^ ^ -^ l-3x + 2a;2' ^ ^ ^ 

12. 7-20X |27(_ 3^1^^ 

1 _2ic-3x2' 14^ ^ 4 i 

j3 3 -12a; + 11x2 + 2'- + l)x'. 

1 - 6x + 11x2- 6x8 ' ^ ^ 

XLIY. b. Pages 423-425. 

1. 512; 1296. 4. 1140. 7. 21321. 

2. 427 ; 1555. 5. 16646. 8. 729 ; 2025. 

3. 1240. 6. 2470. 9. ^Cn+l)(2n + l)^ 

10 nHn + 1)2^ 11 52^ i2. 11879. 13. 1840. 14. 11940. 
4 

16. 3n2+n; n(n + 1)2. 16. 5n2 + 3n ; Jn(?i + l)(5n + 7). 

17. n2(n + l); TVn(n + l)(w + 2)(3n + 1). 

18. -4n2(n-3) ; -n(n+ l)(n2-3w-2). 

19. n(n + l)(/i + 2)(/i + 4); ^ijn(n + l)(n + 2) (w + 3) (4 n + 21). 

20. 190. 21. 300. 22. 18296. 
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ZUY. 0. Page 425. 
1. .6436. 3. 1.7162. 8. 2.366 ; 2.720 ; 2. 781+. 4. 3.7128. 

XLYL Page 434. 



2\ 2 3 4 y 



XLYIL a. Page 443. 

1. 7. 8. 1. 6. l + a;2 + y2^_22. 

2. 0. 4. abc-{-2fgh-aP-h^-ch^. 6. xy. 

7. 0. 8. 4a6c. 10. x = a or 6. 11. x = 4. 

15. 0. 16. xy{y — x)-^7Ui(x — z)+yz{z — y). 

XLYII. b. Page 449. 

1. 1. 2. ; add first and second rows, third and fourth rows. 

8. (a + 3)(a-l)8. * 4. a^ _|. 52 _j_ g-i _ 2 6c - 2ca - 2a5. 

5. 6 ; from the first column subtract three times the third, from 
the second subtract twice the third, and from the fourth subtract four 
times the third. 

6. abcdU +1 + \-{-^ J^W 

\ a b c dj 

7. —(x-\-y+z)(y-\-z—x)(z-\-x—y)(x+y-z). 8. (ax—by+czy. 
2:x = 6,y = S,z = l. A;(A; - 6) (A; - c) , 

10. X = 6, y = 3, « = 12. •"*• aia- b){a - c) ' 

11. x = 6,y=l,2: = 3,u = 2. (A;-6)(A;-c)(A;-d) . 

12. a;^ (^-^)(^-^) .ctc '^-(a-6)(a-c)(a-d)' ^"'• 

(a — 6) (a — c) * 

XLYin. a. Page 464. 



2 ^10 -<»^<»^-^^ 

6. 8 ± VIO. 8.-1,-4. * 2 

11. «8 + 8x2+i7aj + 10 = 0. 13. 6x*+29x8+30x2-llx-6=0. 

XLYin. b. Pages 457, 468. 

1. 6«* - 13iB8 - 12x2 + 39x- 18 = 0. 

2. x» + 2x6 -llx*- 12x8 + 36x2 = 0. 

8. x» - 6x6 -8x* +40x8+ 16x2 -80x = 0. 
4. X* - 2(a2 + 62)x2 + (a2 - 62)2. 
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6. 1, 3, 5, 7. 10. - t, - f, f 16. -4,-1, 2, 5. 

6. i, - I, - 4. 11. ± V3, f , - i. 16. f , i, 2, 3. 

7. i, i, - 6. 12. I, - f , i. 17. - I, - I, - f. 

8. 6, 2, J. 18. J, J, f. 18. -2g, -3r. 

9. -I, -2,4. 14. J, ?„1±V2. 

XLYm. c. Page 460. 



11. 6, 3, 2. 

12. «8 - 2 a + 1 = 0. 



1. 3, _ z i±v-^ 8. - 1 ± v2, - 1 ± v-nr. 

* ' ' 2 4. ±>/zn, -2±v^n". 

2. 3±V3, -3±V1&. 

XLYm. d. Paqes 468, 469. 

2. 2 a;8 - 12 a;2 + 63 X - 81 = 0. 9. x* - 24 a;2 __ i = o. 

3. ^_28x 16^(j 10. 4,2,f 

9 9 

4. a:8-24a;2 + 9a;_24 = 0. 
6. «*-6x8-f-3x2-9a;4-27=0. 

6. x4-6x8+15x2_i2x+l=0. 18. x4-4x2 + l=0. 

7. x*-37x2-123x-110 = 0. ^^ ^ 9x^ 13x 16_q 

8. 2x* + 8x8-x2-8x-20 = 0. * 2 2 4 ' 
16. x6 + 11 «* + 42 x8 4- 57 x2 - 13 X - 60 = 0. 

16. x« - 8x2 + 19x- 15 = 0. 22. rx8+g(l-r)x2-f-(l-r)«=0. 

17. x* + 3 x8 + 4 x2 + 3 X + 1 = 0. 23. 1, 1, - 2, - }. 

18. x3 + 33 x2 4- 12 X + 8 = 0. 24. 3 ± 2^/2, 2 ± y/S. 

19. r)fi-\-kqx^-^k^ = 0. g^ ^ li:V^ 3 ±^5 

20. x8-52aj2_2 5r2x-r* = 0. ' ' 2*2* 
31. rx8-gx2-l=0. 26. 2, 2, }, }, J(1±VZ^). 

XLYm. e. Paqb 471. 

1. Two positive, two negative. 3. Four positive. 

8. One positive, one negative, two imaginary. 

6. One positive, one negative, at least four imaginary. 6. Six. 

XLYm. f. Paqb 476. 

1. 8x8-8x2-4x4-5, 24x2-6x-4, 48x-6, 48. 

3. 2, 2, - 1, - 3. 8. 1, 1, 1, 3. 4. 3, 3, 3, 2, 2. 
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XLYm. g. Page 480. 

1. One each between and 1, 4 and 5,-1 and — 2. 

2. One each between 2 and 3,-2 and — 3. 

3. Two between 1 and 2, and one between — 3 and — 4. 

4. One each between and 1, 3 and 4. 

6. Two between and — 1, two between 2 and 3. 

6. x = ±l ; two imaginary. 

7. One each between 1 and 2, 2 and 3, 5 and 6. 

8. One between and 1. 

XLYm. i. Page 485. 

1. 4, 3, 2. 3. 1, J, - 4. 6. 6, 1, - 5. 7. 3, 2, - 1, - 2. 

2. 2, 1, - 1. 4. 2, ?±^. 6. 7, 2, - 1. 8. 5, 3, - 1, - 3. 



9. 4,-1, - i (3 ± >A-3r). 10. 4, - 2, - 1 ± V- 1. 

11. ±1, _4±V6. 16- 1, f, i, -2. 19. 3, 1, -2±V^. 

12. 2, 1, - 2, - 3. 16. 4, 2, - 1, - 3. 20. 2, - 1, - 2, - 3. 

13. 3, -1, -l±V-3. 17. 3,1,-1,-7. 21. 2, 3, - J, - 4. 

14. 1, -3, 2 ± y/h. 18. 2, 1, _ 2, - 3. 22. 3, 2, 1, - 1, - 2. 

XLYm. k. Page 491. 

- - 6 ± yP^ - 1 2 i \r-^ 8- 6, ± V3. 

^- ^' 2 ^- ~4' 7 9. 3 -3±3V5 

2. 10, -6±7>/^^. 6 11 11 7 ^ 1 

'^^ 11,11,/. iQ 4, 2±V3. 

3. 4, -2±5-n/:^. ^ _i _l±v^. 11- ±1»-4±V«- 

4. - 6, 3 ± 4 V^. '2' 2 * 12. 1, 2, -2, - 2, -3. 

18. 1 ± V2, - 1 ± V^n:. 14. 1, - 3, 2 ± V6. 

XLYm. 1. Pages 495, 496. 

1. 2.83306.... 4. 9.96666.... 7. .34716-... 10. 2.76834.... 

2. 2.09465.... 6. 4.26442-... 8. 1.21341.... 11. 2.13781... 

3. 1.15745.... 6. 1.62481.... 9. 2.46954-.. 12. -3.90737.... 
13. 4.51955.... 14. 1.87938.-., - 1.53208..., - .34729.... 

15. _ 4, - 1.16227 ..., 5.16227 .-. 

16. 6.88448..., 2, .88425..., - .76873 .... 

17. 2.80285..-, -3.43357-... 

Miscellaneous Examples VII. Pages 496-616. 

1. 0. 2. -6a-26-4(i. 8. \x^ -^ \xy - %'\f^. 4. 3. 

5. 4- 12a; + 13x2__6«8 + aj*. 6. 4j. 7. a -2. 
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aMl&?. 9. x = 16,y=l6, 10. 1,3. 11. *. 

a2 - 62 

12. -}-f«2- 112/2+S22. 14. 3^^-y^. 

13. aj8 4- 24 x^y + 192 a;y2 + 512 'f. 16. 11. 

16. H.C.F. (x + 2)(x-l). L.C.M. (x-l)(a; + 2)2(a;2 + 2). 

« « o «<> 86 + 7a 8a + 76 

17. 2a2-3a + 3. 18. x= — ^ — ,y = — ^ • 

19. ^ » 20. f. 22. aj-fy. 23. - 353c + 18y + 17^. 

a — X 

24. (1) (10x-l)(x + 8); 

(2) (3rc - y)(35c + y){9x^ + Sxy + y'^)(9x^ -Sxy-^ y^), 

26. 13. 26. 2. 27. x^ - 1. 

28. ^^:i^. 29. x = ?, 2/ = 36. 

x + Sy a 

30. 21 y\' and 64^' past 7. 31. 1. 

32. -1x6-82/6. ^g 1 87. 2x8_.3x + 7. 

33. 2a4 + 12a2 + 2. * x2 - y2' 88. x = f . 

34. 884. 36. x = 14, y = 17. 

39, x(x3 + j/8)(3a;- y). 40. 10 quarters, 20 half-dollars. 

41. 8a6. 43. 36. ^g a^ + b^ _ ^g 2x-^- 

42. 2 a68 + 3 6*. 44. 4 x - 6. a6 (a - 6)2 * 6 

^ .« 2(x-7)(2x-7) 

47. x = i,2/ = i;orx = 0,2/ = 0. 48. (^ _ 2)(^ - 8)(x - 4)(x - 6) ' 

49. (2x + 3)(4x + 5)(3x-5)(x + 2)(x-2). 60. 76 cents. 

61. - 5605 X + 5589. 66. x = 3, y = 2, = 1. 

62. 4a2-962-f 246c- 16(2. 57. 0. 68. x = - 5. 

64. 6(x + l)(x-3)(x-4). gg X^ + 2y^ 

66. 2(a2 + 62) (x2 + y^). y^(x - y)2(x2 + x«/ + y^) 

60. 24 days. 62. 94. g4 ^x^ --x. 

61. 5x8-5x2 + ^ + 9. 68. -i-. i'-o/ 
2 4 x2 — 1 00. X = ^^. 

66. (1) (x2 + l)(x + 5); (2) (x - 192/)(x+ 17y). 

67. x=24, y=9,2=5. 69. (2a-36 + 2c)2. 72. -2a6. 

2x 70. 3. 73. 6. 



x + 52/ 71. x2 + y2 4.;j;2. 

74. (1) 3x(x + 9)(x-7); (2) (a + 6 + l)(a + 6) 
- g^ ,;- ^^ . 77. x=8. 79 



2 



^^' ^-^+^2'2'-p2 + g2 (1-X2)^ 

7« 2a;2 78 a;8 + x2-2 80. 640. 

^^' 8x3-2/8* ' 2x2 + 2x + l 
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81. l-4x-ffa;2 + .y)j^. 82. i. 

84. 2 a262(a - 2 6)2(2 o + 6)2. 85. a: = 5. 

gg 5 a;2 - 4 X — 8 88. x = 2a6, y= 3(i6. 

3x2 + 4a;_|.24' 89. 3(2x - y)(5x + 4y). 

^„ ^ - ^ 3 90. 25 dimes, 30 quarters. 

87. 2a» + 3«+-. ,j ^ 

92. x8 - x2 4- f « - V- ; rem. - if*. 

93. 60(p6-g«). 

94. (1) (o-2 66)(o2 + 2a66 + 4 6i'>); (2) (x2 + x - l)(x2 -^ x + 1). 

96. x = a-26. (y+l)(y-6) 

^' ^^-^ 13 a8' ^ -^ 2(y+5) * ^^ 2«-36H-c 

97. x= 1, y = - 1, « = 0. " 2a -3c 

100. Twelve minutes past four. 101. (1) 6J ; (2) - 1. 

102. (1) -^^^±^2; (2) 1 + X-X3. 
^ a^ + ax + a;2 ' ^ 

103. a«-3a + 3_l.«_l. 106. (2 a - 36>(a + 6). 

a a^ a 107. (1) 2 or | ; (2) f or f 

104. l-5x + 16x«-46x8. ^^ 7x2-^ + 3. 
106. ^300. 5 

110. -^. 111. ^^' + T^-^^^ 



2a2 ' (x2 - 9) (x2 - 16) ' (x-3)(x-4) 

112. H.C.F.x-56. L.C.M. 6(x4-3a)(x-3a)(x-56). 

113. (l)^0T2d; (2) 9 or -3. 114. 177. 116. 18 miles. 

^ c 

116. (3x+2y)2+(3x+22/)(2x+32/) + (2x+3y)2=19x2+37xy+19y2. 

118. (1) (« 4- y)(a; + y) (« + ?/); (2) wi/i(w - w). 

119.(1)*= ^' H; (2)"^ = ^'-^. 120. a2+62. 

121. (1) 1 ; (2) ?-:^ . 122. a - 6. 123. 436. 

124. (1) X = a ± & ; (2) X = 3, y = 2. 

126. (1) a^(a^ + y + g) (2) 3^' + ^ . 126. x2+(a+2)x + 3. 
^ ^ z^x-y + z) * ^ ^4x(x2+l) 

127. (1) (x-32/)(x + 8y+l); (2) x^x + |Va; - ?)• 

128. p-^^-?-^^ 

^ 2p 8p8 
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189. (l)x = 4i; (2)x = ^-j-A_,j, = __JL_. 

130. x+a. 132. $1. 

131. (1) ««+*+« ; (2) ajT^V*- 134- x - 4 + -• 

X 

136. H. C. F. x2 + a2. L. C. M. (x2 + a^) (x^ - 4 a^). 

136. (l)-2y;(2)3. 187. (x-2a)(x2+2ax+4a2)(2a+3 6)(2a-36). 

138. (1) 3 ; (2) X = 106, y = 210, z = 420. 189. The difference is 3. 

140. x« - 4 y8 - 9 «« - 12 yU'K 141. 3 hrs. 36 min. 

143. (1) i ; (2) f 148. Ji+ \^ - 1. 

'y 'X 

144. (1)-^; (2)^^±^^ 

146. (1) 4( V2 + V3) ; (2) V21 + V14. 

146. (l)x=^^4-r' (2)x = 2Jor-13,y = _lJorl}. 

148. a*-2a*xi + xi. 160. $3. 168. — -^^ —. 

(7x + 4)(4x-3) 

149. a2 + l. 163. 0. 

166. (1) x = 7 or -V^; (2) x=±5 or ±2^3, y =±3 or ±:i^. 

166. (1) 0; (2) xTy. 157. (p+i)a;_(p_i). i68. \\ ■ 

169. (1) 1 - 22«; (2) 3» - 2«. 160. 5 hrs. 67 min. 47^ sec. 

161. 12. 162. (1) f— ^V; (2) |. 168. 1. 164. 1, 6+^7- 

\2a + 0/ 

166. (3y + 2x)(3y - 2 x)(x + 2)(x2 _ 2x + 4)(x - 2) (x^ + 2 x + 4). 
166. (1) 1; (2)Y. 167. (1) 1; (2) ^11-^3. 

168. H.C.F. 6x2-1. L.C.M. =(6x2- 1)2(4x2+1) (6x2 + x + 1). 

169. (1) i£ZL^j (2) -2|, -8|. 170. $3 and ^6 a dozen. 

2 h 

173. 0. 178. (1) ^ + y" + ^ ; (2) 1. 

3xy« 

174. 11. 176. (1) n; (2) 2-^3. 

176. (1) x = tJa; (2) x = ±i, ±}; y = ±f, ± i- 

177. ^^ "^ ^^' . 178. (1) c^* ; (2) 27. 179. 4 miles an hour. 

a*" + X* 

181. ^^"^^ . 182. (1) x2 + y2 4. ay _ 1 ; (2) ^ 



a + c-26 *^ 2x- 1 

188. 3-2x2. 184. (1) 2x; (2) 10. 

186. (1) 6, 1 ; (2) X = 6, 2, 4 ; y = 2, 6, 4. 186. 0. 



60 AKSWERS. 

187. (1) 20} or 16| ; (2) a; = 3 or i, i/ = - 1 or f . 

189. (2a-\-l)x-a. 190. 2x-— • 191. (6 + c)(c + a)(a + 6). 

192. (1) _-l?-f:-L^; (2) 2« 



194. Began at 16 /j' past 3, and ended 27^*^' past 5; walked 2 hours, 
10}- J minutes. 

196. llY'^^ 197. (1) 47; (2) b. 199. 20. 200. 9x^-\-y^. 

202. 17 years. 208. q = ^; the other root is 1. 204. 1 J hours. 

206. a = J, r=|; or a = \\ r = -|. 207. (-1)'"(^)"~"- 

208. 30240. 209. $4.26 ; ^906. 211. 5 - 3\A^. 

212. ? = ! = ? [zero values are excluded]. 214. 9979200 ; 7660. 

216. 32 a^ - 240 a'^x + 720 a^ x^ - 1080 a2a;8 + 810 ax* - 243x6. The 3d 
and 4th terms. 216. 1. 217. —1. 

218. (1) 2,3,-^-^; (2) ±1, ±V-3±2v2. 

220. 13104000. 222. 2400 ; 4032000. 

223. Number of terms = 6 ; common difference = 2. 

224. (1) 32-60a + 46a2_i|Aa8_^^o5a4_^2^Y^rt5; 
(2) l_x + 1x2 + ^1^x8+ 3ji-^x*. 

226. x = 7, -^V; ^ = 3, - V"- 226. 42; 1.412. 227. 5.039684. 

228. 316. 229. (1) V&x ; (2) x - -. 230. x2~10x + 19=0. 

231. x = -l, 6±v6; 2^=-l, i±Vi- 

232. 1.76; 1.75; -2; 6.2376439. 

233. B overtakes A at the end of the 8th day ; then A overtakes B at 

the end of the 16th day. 

234. (1) X = 21, 2/ = 6 ; (2) x = 4, -^ ; 2/ = 3, - V- ; ^ = 9, H'- 
236. a = 2d. 236. The 4th and 6th terms. 237. 120 ; 60. 

238. 3.698970; .799-340; 1.786248; x= ff. 

239. Sx=Vyz-\-2-^, 240. log 2. 241. 14. 
244. CI) 3 ; (2) 1.-36664 ; (3) 22. 

6'2-l-4-7-..r3r— 8") ^ -r iJ>+r 

246. ' ^ \ 2ff)^> '^x ^ ^^ 246. 2880. 

or 121 

247. x2- 2(a +6)x + 2a& = 0. 248. 2(;i - 1) hours. 



